INITIAL REMEDIAL INVESTIGATION

Big River Mine Tailings Sites
Old Lead Belt
St. Francois County, Missouri

April 1995

DRAFT

40091735

NI

SUPERFUND RECORDS

HI |

..........




m-;sg.;:;}‘-‘_j.:_’a@'-ff.i".'}iél'-;f_;-s_, YN R S I e T P N B :;!.- AT RO WL PR T A, LI e BT St e 2 g

INITIAL REMEDIAL INVESTIGATION

Big River Mine Tailings Sites
Old Lead Belt
St. Francois County, Missouri

DRAFT

April 1995

Prepared By

Fluor Daniel Environmental Services
3333 Michelson Drive, Irvine, CA 92730
Contract No. 04438907

Prepared For

The Doe Run Company

203'02384F.CCR .



Initial R

Big River Mine Tailing Sites
EXECUTIVE SUMMARY

From 1972 to 1995, many agencies and institutions investigated the potential health effects and
environmental impact of the mining sites in the Old Lead Belt of St. Francois County, Missouri.
The data from these investigations has been compiled, reviewed, and evaluated in this initial Ri
report. The purpose of this effort was to: 1) determine if the mine tailings have been adequately
described, both physically and chemically, 2) select constituents of potential concern (COPCs),
3) identify data needs, 4) determine if the risks to human health and the environment can be
calculated from the existing data, and 5) determine if near-term, interim actions are needed to

stabilize the tailings and minimize erosion.
The Big River Mine Tailings Sites

As part of this initial Rl, the collected data was evaluated to meet the stated objectives. A history
of the Old Lead Belt was developed using historical maps, photographs, documents, and
interviews with knowledgeable individuals. Based on this effort, the following nine Big River Mine
Tailings Sites (BRMTS) sites were identified:

° Desloge ® National
° Leadwood ® Elvins/Rivermines
® Bonne Terre ° Federal
® Doe Run ° Hayden Creek
® Big River Sediments

This initial Rl provides a complete operational and regulatory history of the BRMTS.

Overview of the Old Lead Belt

The history of the Old Lead Belt is well documented, and information has been summarized back
to the 1700s. Historical maps, photographs, and documents were consulted to determine the
locations of mining operations, tailings, and smelters for each site. The tailings have been
sampled repeatedly over the past 14 years, the metal content of the tailings is well understood.

The selection of lead, cadmium, and zinc as COPCs is therefore well founded. Furthermore, any
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action taken to contain the lead, cadmium, and zinc would also address and contain the lesser
contributions of the other, trace metals in the tailings. Some information on Doe Run and
Hayden Creek will need to be supblemented with field sampling and data analysis to determine

the residual concentrations of metalé in the soils.
Site Data

Based on the data from previous investigations, of this Rl provides an overview of available data

by environmental media.

Soils. Data on metals in the site soil has been collected through several investigations indicating
elevated levels of the COPCs. This data will be supplemented by the field sampling program to
be conducted this year by The Doe Run Company and by the blood lead and environmental
sampling to be performed by the Missouri Department of Health (MDOH).

Surface Water. COPCs have been documented in the sediments of the Big River and to a lesser
extent in its surface water, but not above any applicable or relevant and appropriate requirements
(ARARs). The results of the surface water analyses will be used in the baseline human heaith
risk assessment to determine the extent of risk from COPCs in the water.

Drinking Water and Groundwater. The MDOH will sample the drinking water of 300 homes in the
Old Lead Belt this summer. COPC concentrations measured to date have been primarily below
~ drinking water standards. A 1994 report by the Agency for Toxic Substances and Disease
Registry (ATSDR) indicates that the levels of lead in drinking water are near a federal action level.
One confounding consideration is that lead plumbing appears to be quite common in the area.

Sediments. The sediments within the Big River are well defined with regard to the COPCs. The
dredging of sediments to remediate the COPCs would disrupt the sediment component of the
ecosystem and may cause the resuspension of the sediments in the water column, moving the
COPCs further down river. This initial Rl focused on the information needed to protect the
tailings from wind and surface water erosion.

Air Quality. Air Quality monitoring in and around Desloge has been completed for total
suspended particulate (TSP), and the sampling did not identify TSP above any federal or state
air quality standard. When the TSP monitoring was conducted (in the early 1980s), TSP was
considered the valid national ambient air quality standard (NAAQS). The TSP standard has since
been replaced by the inhalable particulate standard of 10 microns or less, otherwise known as
PM-10. Since the inhalation of dust is a key pathway for human and ecological receptors, it is
important to obtain PM-10 information. For the purposes of the risk assessment, PM-10 air
monitoring will be proposed as part of the 1995 field sampling program.
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Analysis of Data

The analysis of data indicates that the metal content of the tailings has been quantified in several
characterization efforts. Essentially, the materials are the same from location to location. In this
initial RI, a quantitative analysis of the metals tested in tailings was conducted to determine the
COPCs, and lead, cadmium, and zinc were selected. Estimates of the volume of tailings are
presented and the extent of contamination is discussed. Toxicological assessments of the three
COPCs are provided from a variety of sources but primarily the EPA’s Integrated Risk Information
System (IRIS) and Health Effects Assessment Summary Tables (HEAST).

Data Quality Review

An evaluation of the suitability of existing study data to meet the EPA's data quality objectives
for CERCLA sites was conducted and the results presented in the Rl. A major conclusion of this
Rl is that the characterization of the tailings is essentially complete. One exception is that
specific data is needed to perform the human health risk assessment. For the risk assessment,
the top six inches of tailings should be sampled to assess the potential risk due to the COPCs.
Other data needs should be addressed using data from this summer’s sampling programs. The
MDOH program will collect blood-lead data on sensitive residents and environmental samples
from soils, drinking water, and in-home dust. This data and field sampling and analysis to be

conducted by The Doe Run Company will provide additional information for the focussed Rl.
Exposure Scenarios

While elevated concentrations of lead, cadmium, and zinc have been identified, the potential
human health risk of these concentrations will be estimated by the baseline human heaith risk
assessment. The risk assessment will be conducted after the MDOH completes its field sampling
program this summer and will incorporate its results. The scope will include discussions of the
potential users of the sites ("receptors" of COPCs), possible routes of exposure and human
intake, and the bioavailability of the three COPCs.
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On March 1, 1995, in St. Francois County, The Doe Run Company and its representatives met
with staff members from EPA Region VI, the MDOH, Missouri Department of Natural Resources
(MDNR), and the U.S. Fish and Wildlife'Service (USFWS). At this meeting, it was agreed that an
ecological risk screening would be completed in April 1995. The purpose 6f the screening study
is to determine, using conservative parameters, whether further ecological risk assessment is
justified. It was also decided at the meeting that the COPCs for ecological risk screening would
be lead, cadmium, and zinc. The équatic and terrestrial biological endpoints to be compared to
the no-observed-adverse-effect levels (NOAELs) are described in of this Rl.

Conclusions and Recommendations

Based on the review and evaluation of previous Old Lead Belt investigatfons', data needs have
been identified. In response, this-summer the MDOH will complete a human-health and
environmental sampling and analysis program involving 300 homes in the Old Lead Belt. In
addition, The Doe Run Company will initiate field sampling and analyses. The results of these
investigations will be summarized and used to supplement this Rl. Specifically, the following

tasks are proposed:

Perform additional field sampling and analyses; incorporate resuits into the RI
Complete the baseliné human health risk assessment; add to the Rl
Complete the ecological risk screening; incorporate results into the Ri

Add lead research and results of on-site blood-lead tests to the Rl

Cut off wind erosion and surface water contact with the tailings

Perform studies to supplement the knowledge base of pile stabilization
Complete the baseline human health risk assessment V

Integrate the field sampling results into the RI

Implement a Graphic Information System

In summary, the tailings currently represent a replenishing source of COPCs to the environment.
Throughout St. Francois County, the tailings are essentially the same, containing the same
COPCs, differing only in pile size and shape. The BRMTS should therefore be addressed on an
area-wide basis, since the same materials--and COPCs--are present at all sites. The release of
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COPCs to the environment will decrease with the stabilization of the tailings and as wind and rain

Initial Rl
Big River Mine Talling Sites

erosion are minimized. A series of interim remedial measures (IRMs) should be performed to
stabilize the tailings and prevent further erosion.

Upon completion of the IRMs, and this summer’s field sampling and analysis, the Rl would then
use the completed IRMs as the starting point for baseline conditions. However, disturbing either
the tailings or Big River sediments to retrieve COPCs may mean using dispersing actions that
would entrain the COPCs in the air or water. This could potentially cause greater risk to human
health and the environment than would simple stabilization and continued monitoring. Therefore,
no additional remedial actions (other than stabilization) are recommended until the baseline
human health risk assessment and the ecological risk screening are completed. The results of
the MDOH blood-lead study and environmental sampling and analysis will allow the mapping of
any areas where higher blood-lead levels are documented. This mapping could then be used

to prioritize further activities.
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. . Initial RI

Big River Mine Tailings Sites
1.0 INTRODUCTION

The first recorded mining in St. Francois County occurred in the early 1700s. Over the years, the
mines, milling operations, and associated facilities in the county became known as Missouri's
‘Old Lead Belt" (Figure 1-1). Mining operations ceased in this area in the mid 1970s. What
remains are remnants of buildings and tailings deposits produced during the mining operations.
The tailings contain elevated concentrations of lead, cadmium, and zinc, all of which can impact
the environment.

The Doe Run Company has voluntarily undertaken numerous studies in the Old Lead Belt to
quantify the potential hazards associated with the tailings. Agencies and other organizations

have also undertaken studies.

In conjunction with the U.S. Environmental Protection Agency (EPA), The Doe Run Company has
contracted with Fluor Daniel, Inc. to perform an "initial RI/FS [Remedial Investigation/Feasibility
Study] with the ultimate intent of developing a comprehensive remedial action approach 1o the
overall Old Lead Belt area."

The approach used in this study divides the Old Lead Belt into eight mining sites plus the
sediments of the Big River. Together these nine areas are referred to as the Big River Mine
Tailings Sites (BRMTS). The sites are shown in Figure 1-2 and listed below:

*» Desloge

* National

* lLeadwood

* Elvins/Rivermines

* Bonne Terre

* Federal

* Doe Run

= Hayden Creek

* Big River Sediments
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Records show that the Old Lead Belt area in southeast Missouri produced over 8,100,000 tons
of pig lead concentrates ddring the 100-plus years of mining operations. The, by-product of the
milling process resulted in the production of materials called chat and tailings. An estimated 250
million tons of chat and tailings were generated over this period (Sears, 1985). Table 1-1
provides an estimate of the acres covered by BRMTS chat piles and tailings ponds.

Chat is the fine to coarse dolomite rock fragments produced during the early milling process in
which density separation was used to separate the ore. Chat was transported mechanically by
conveyor and deposited in large piles at heights generally greater than 100 feet above the

surrounding topography.

Tailings were produced by a wet chemical process. Sometimes referred to as fines, tailings
typically involve smaller fragment finés, silts, silty sands and clay. The tailings were hydraulically

deposited into impoundments known as tailings ponds.

By convention, past documents have used "tailings" as a general term to encompass both chat

and tailings (MDOH, 1994). This document uses the term in a similar fashion.

Another term referred to in this document is "poor rock" also known as development rock. Poor
rock is the material removed while excavating to gain access to the ore. This rock is generally
dumped in piles near the shaft being developed. This rock is the coarsest type generated in the

mining process.

TABLE 1-1
CHAT PILE AND TAILINGS POND ACREAGE
Site Chat Pile Acres Tailings Pond Acres
National 44 108
Elvins 72 77
Bonne Terre 39 306
Doe Run 9 0
i Hayden Creek v 0 0
Federal 43 | 1005
Desloge . 95 275
Leadwood 35 528
Source: Sears, 1985
04438907 Section 1.0 1-2 April 25, 1995
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1.1 Obijectives of this RI

The BRMTS are similar in nature because of the similarities in their past mining and milling
operations which will ultimately lead to similar remedial actions using related engineering
solutions, To arrive at these solutions, the following objectives were identified and accomplished

as a first step in the RI/FS process.

The consideration of historical data in qualitatively analyzing the potential sources of
contamination at the various sites is the foundation of the Rl process. This information, along
with existing data, is an integral part of developing the conceptual model for the Rl. Historical

information on the following has been gathered, reviewed, and analyzed:

* Materials produced, stored, or deposited on site

* Descriptions of material handling methods

* Duration of activities

* Quantities of materials handled during operations

* Site permits

*  Shutdown procedures

» |dentification and locations of mining surface features and facilities
» Chronology of site operations

* Review of aerial photographs

To expedite R preparation, the information has been presented in a format consistent with the

Rl report. This format, however, may be refined further.

Review of Environmental Data

The environmental data has been reviewed for its sufficiency to determine or characterize
surface and groundwater hydrology, Big River sediment loading and transport, soil
contamination, ambient air quality, animal and plant uptake of heavy metals, and the
bioavailability of lead, cadmium, and zinc in the tailings. The goal of this effort was to

successfully characterize the sites to the extent required for potential future action and to meet

04438907 Scction 1.0 1-7 April 25, 1995
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regulatory requirements without data duplication. It is possible that further investigations will be

required. g

The compilation and review of environmental data were used to isolate and rank the importance

of:

* Sources

* Constituents of potential concern (COPC)
* Existing human receptors -

» Existing animal receptors

* Existing aquatic receptors

* Transport mechanisms

» Existing exposure pathways

* Known toxicity information

Data Review and Quality

The EPA's adopted system of classifying analytical data was used to fit the accuracy and
precision requirements of a fit-for-purpose criterion on CERCLA projects. Data was classified
into one of five levels depending upon its intended use. The proposed uses of the data are
known as data quality objectives (DQOs).

|dentification of Data Gaps

Once the available data was sorted, data gaps were identified through an iterative process

involving disciplines such as risk assessment, conceptual modeling, contamination delineation,

and remediation action engineering. Each discipline reviewed all available data to determine if’

the data is sufficient, with respect to number and location of samples, data quality, and detection
limits, to fit the specific purpose of the discipline. Areas with incomplete data were identified for
each discipline, and then all data gaps were examined comprehensively to determine the scope
of the field sampling plan.

04438907 Section 1.0 1-8 April 25, 1995
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Preparation of Sampling and Analysis Plans

Once data needs and DQOs were identified, a proposed field Sampling and Analysis Plan (SAP)
was prepared to govern the collection of additional data. The SAP consists of three elements:
a Quality Assurance Project Plan (QAPP), a Field Sampling Plan (FSP), and a Health and Safety
Plan (HASP). Each proposed plan was written in accordance with EPA guidance, Guidance for

Conducting Remedial Investigations and Feasibility Studies Under CERCLA - Interim Final.

Conceptual Model Preparation

A human health and ecological conceptual model was prepared which relates the area-wide

sources and fate and transport of contaminants to receptor exposure.

1.2 Regulatory History

During a severe storm in 1977, a portion of the tailings pile at the Big River on the southeast
edge of the Desloge Site became unstable, and an estimated 50,000 cubic yards of tailings were
washed into the Big River. When the Missouri Department of Natural Resources (MDNR)
discovered the event, it requested that EPA conduct an extensive investigation of the Big River.
EPA conducted a survey in late 1977 and found that, based on comparative aquatic population
density, the Big River was degraded by the mine tailings that had entered it (EPA, 1993).

In 1980, the Missouri Department of Conservation (MDC) determined that some fish downstream
of the tailings pile contained elevated lead levels. As a result of the findings, the Missouri
Department of Health (MDOH) issued a press release cautioning local residents not to eat
bottom-feeding fish taken from the 50-mile stretch of the Big River from the city of Leadwood
(near the BRMT site) downstream to Washington State Park (EPA, 1993).

By December 1981, St. Joe Minerals Corporation, under a cooperative agreement with the state
of Missouri, began taking limited actions on the pile to fill the erosion gaps and stabilize the
tailings pile. Some smaller failures have been caused by erosion since the massive 1977 release
(EPA, 1993).
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In the spring of 1985, the Desloge Tailings Task Force was organized to deal with the existing
problems of the Desloge site. Organized by the St. Joe Minerals Corporation, the task force
consisted of representatives from St. Joe, the landfill operator, MDN'R, MDC, the University of
Missouri-Rolla, and local officials. The primary objectives of the task force were to: 1) provide
adequate site supervision, 2) ensure proper repair and maintenance of erosion gaps on the site,

and 3) develop and implement short and long-term stabilization measures (EPA, 1993).

The landfill operators have capped and seeded several closed landfill cells at the site. In 1986,
the operators requested a permit from the state of Missouri to expand operation onto 200
additional acres of the tailings pile. In January 1987, as a result of this proposed expansion,
MDNR requested that six monitoring wells be installed around the existing landfill to monitor for
the presence of leachate in the tailings. SFCEC installed the wells in 1987, and they have been
in operation continuously since then (EPA, 1993).

Table 1-2 presents a chronology of rules and regulations, enacted under the Resource
Conservation and Recoveril Act (RCRA), relating to mining and mineral processing waste

regulations.

04438907 Section 1.0 1-10 April 25, 1995
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TABLE 1-2
CHRONOLOGY OF MINING AND MINERAL PROCESSING
WASTE REGULATIONS UNDER RCRA

Year

Regulation

1976

Congress adds RCRA to Solid Waste Disposal Act, orders EPA to study mining
wastes - Sec. 8002(f).

1978

EPA proposes first hazardous waste rules; without doing study, includes some
mining and processing wastes.

1880

Congress passes Bevill Amendment, deferring regulation of mining industry
wastes as hazardous, pending EPA study and report to Congress - RCRA
Sections 3001 (b)(3) and 8002(p).

1984

RCRA reauthorized. Simpson Amendment authorizes EPA to modify Subtitle C
rules it any special wastes determined to be hazardous - RCRA Section
3004(x).

1985

October: EPA proposes to narrow scope of Bevill Amendment coverage of
processing wastes and list six processing wastes as hazardous.

December: EPA submits report to Congress on extraction and beneficiation
wastes ("RTC I').

1986

June: EPA determines the extraction and beneficiation wastes should not be
subject to Subtitle C hazardous waste regulation; will develop Subtitle D
non-hazardous waste rules for these wastes.

October: EPA withdraws proposed rule and listings on processing wastes.

1987

AMC I: court overturns EPA definition of "solid waste," affirms RCRA jurisdiction
limited to wastes.

1988

June: EPA releases Strawman | staff draft mining waste rules.

July: EDF | - court uphoids EPA Subtitle D, non-hazardous waste
determination for extraction and beneficiation wastes.

EDF |l - court reverses EPA withdrawal of proposed processing waste rules.

September: EPA lists six processing wastes as "hazardous.”

1989

EPA issues high-volume, low hazard criteria for processing wastes.

1990

January: EPA issues second rule applying volume, hazard criteria to
processing wastes, removing most from Bevill Amendment coverage.

May: EPA releases Strawman lI, revised draft of mining waste rules.
July: AMC Il - court remands listing of five processing wastes as "Hazardous."

December. EPA Deputy Administrator authorizes staff 1o proceed with
development of Strawman ll-type mining waste rules.

(4438907 Section 1.0 1-11 April 25, 1995
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TABLE 1-2 Continued

Year ' , Regulation ' .

1991 RCRA up for reauthorization; EPA establishes"Policy Dialogue Committee”
(PDC) saying previous 1991 target for proposing mine waste rules no longer
applies. PDC meetings begin in April, continue almost monthly to January
1992. :

September: House Subcommittee on Transportation and Hazardous Materials
holds hearings on RCRA and mine waste. Discussions begin in October
among states, industry, and environmentalists on mine waste legislation.

December: D.C. Circuit court in Shell case remands RCRA mixture and
derived-from rules.

1992 | PDC meets in January and December, while legislative discussions occur -
almost weekly through March. House Subcommittee staff draft legislative
provisions but mine waste title is removed from bill sent to full committee to
avoid possible conflict with House Interior Committee.

"~ 1993 PDC charter (as federal advisory committee) expires. EPA staff draft
"background” and "technical resource" documents on mining industry practices
and mineral sectors. EPA issues interim final mixture and derived-from rules
identical to those remanded in Shell case; AMC and others seek judicial review. |
Legislative efforts on mine waste management focus on possible amendments l
to 1872 Mining Law. RCRA bills address general Subtitle D issues but not
specific mine waste provisions.

August: D.C. Circuit court in EEI decision remands RCRA toxicity characteristic
(TC) rule as EPA had tried to apply it to mineral processing wastes not covered
by the Bevill Amendment.

1994 | EPA releases final drafts of technical and background documents; also
announces it will propose "Phase Four" land disposal restrictions (LDR) rule in
mid-1995 covering LDRs for characteristically hazardous non-Bevill processing
wastes, re-visit application of TC rule (EE! decision), and remand of five mineral
processing wastes (AMC Ii decision).

No RCRA legislative action on mining wastes. Attention remains focused on
1872 Mining Law. Administration drafts (after discussions with industry and
environmental groups) re-mining amendment that is added (over industry
objection) to CERCLA reauthorization measure in Senate Superfund
Subcommittee. Bill dies; no companion re-mining amendment in House bill.

September: D.C. Circuit court in Mobil decision vacates RCRA mixture rule as
EPA tried to apply it to mixture of Bevill wastes and non-Bevill, characteristically
hazardous wastes.
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1.3 Previous Investigations

As previously stated, the overall goal of this initial Rl was to identify existing data and information

that can be used in the second phase of the RI/FS process. Existing data required to perform

an Rl was reviewed for both the Old Lead Belt and specific sites. This data was extracted from

previous studies performed in the area. The following list identifies the studies reviewed; those

containing data for evaluation and consideration are presented in Appendix A and summarized
in Section 3.0. The numbers (i.e. 120.2.1R, 120.2.2R, etc.) shown below and in other sections

of this document are records management indexing numbers.

120.2.1R

120.2.2R

120.2.3R

120.2.4R

120.2.5R

120.2.6R

120.2.7R
120.2.8R

120.2.9R

120.2.10R

120.2.11R

120.2.12R

04438907 Section 1.0

Control of Mine Tailing Discharges to Big River

Lead Studies on Fish, Mussels and Sediments in Big River of Southeast

Missouri

Preliminary Assessment, Big River Mine Tailings, Desloge, St. Francois

County, Missouri

Continued Studies on Vagrant Lead in Fish, Mussels, and Sediments of the

Big River of Southeastern Missouri

Remedial Measures for Control of Mine Tailings Particulates in the Pine Ford

Project Area

A Study on the Possible Use of Chat and Tailings from the Old Lead Belt of
Missouri for Agricultural Limestone

Geochemical Survey of Waters of Missouri
Lung Cancer Study Points to Tobacco Smoke as Primary Culprit

Elemental Composition of Selected Native Plants and Associated Soils from

Major Vegetation-Type Areas in Missouri

The Dynamics of Metals from Past and Present Mining Activities in the Big and

Black River Watershed, Southeastern Missouri
The Special Nature of Lead in Mining and Milling Wastes

Midvale Community Lead Study, Final Report
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120.2.13R
120.2 14R
120.2.15R
 120.2.16R
120.2.17R
120.2.18R
120.2.19R
120.2.20R

120.2 22R

120.2.23R

120.2.24R

120.2.25R

120.2.26R

120.2.27R

120.2.28R

120.2.29R
120.2.30R

120.2.31R

04438907 Section 1.0

1991 Child Lead Study

Initial R
Big River Mine Tailings Sites

The Butte-Silver Bow Environmental Health Lead Study

Leadville Heavy Metals Exposure Study

Water Quality Surve,yz}o'f‘ the Southeast Ozark Mining Area, 1965-1971
Water Quality of the Southeast Ozark Mining Area of Missouri, 1981
Water Quality of the Southeast Ozark Mining Area, 1974

Water Quality of the Southeast Ozark Mining Area, 1975

Water Quality of the Southeast Ozark Mining Area of Missouri

Uptake of Lead from Aquatic Sediment by Submersed Macrophytes and
Crayfish

Biochemical Changes in Longear Sunfish, Lepomis Megalotis, Associated with

Lead, Cadmium and Zinc from Mine Tailings
Use of Sequential Extraction to Evaluate the Heavy Metals in Mining Wastes

Bioavailability of Pb and Zn from Mine Tailings as Indicated by Erythrocyte 6-
Aminolevulinic Acid Dehydratase (AQLA-D) Activity in Sucker (Pisces:
Catostomidate)

Further Characterization and Use of Tailings and Chat from Missouri’s Oid

Lead Belt as Agricultural Lime

Lead Contamination of Sycamore and Soil from Lead Mining and Smelting
Operations in Eastern Missouri

Chemistry and Plant Ecology of Zinc-Rich Wastes Dominated by Blue-Green
Algae

Missouri Stream Poilution Survey
Fish from Missouri’'s Lead Belt: To Eat or Not to Eat

Lead in Missouri Streams: Monitoring Pollution from Mining with an Assay for
Erythrocyte 6-Aminolevulinic Acid Dehydratase (ALA-D) in Fish Blood
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120.2.32R

120.2.33R

120.2.34R

120.2.35R

120.2.36R

120.2.37R

120.2.38R

120.2.39R

120.2.40R

120.2.41R

120.2.42R

120.2.43R

120.2.44R

120.2.45R

120.2.46R

120.2.47R

120.2.48R

120.2.49R

04438907 Section 1.0
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Water Quality Survey of the Southeast Ozark Mining Area

Use of the Pocketbook Mussel, Lampsilis Ventricosa, for Monitoring Heavy

Metal Pollution in an Ozark Stream

Continued Evaluation of Lead in Fish and Mussels in the Big River of

Southeastern Missouri
Accumulation of Lead in Fish from Missouri Streams Impacted by Lead Mining
Toxic Heavy Metals in Vegetables and Forage Grasses in Missouri’s Lead Belt

An Evaluation of the Acute Toxicity of Lead, Zinc, and Cadmium in Missouri

Ozark Groundwater

Influence of Tailings from the Old Lead Belt of Missouri on Sediments of the

Big River
Lead in Fish from Streams in the Old and New Lead Belts of Missouri
Effects of Metals Leached from Mine Tailings

The Butte-Silver Bow County Environmental Health Lead Study - Report of the
1992 Follow-up Lead Screening

Assessing the Validity of Lead Bioavailability Estimates from Animal Studies
Basis for Proposed Soil Lead Removal Levels
Smuggler Mountain Technical Advisory Committee Executive Summary

Micromineralogy of Mine Wastes in Relation to Lead Bioavailability, Butte,

Montana

Bioavailability of Arsenic and Lead in Soils from the Butte, Montana, Mining
District

Lead Bioavailability: Dissolution Kinetics Under Simulated Gastric Conditions

The Leadville/Lake County Environmental Health Lead Study
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120.2.50R

120.2.51R
120.2.52R
120.2.53R
120.2.54R
120.2.55R

120.2.56R

120.2.57R

120.2.58R

120.2.59R

120.2.60R
120.2.61R

120.2.62R

120.2.63R
120.2.64R

120.2.65R

120.2.66R
120.2.67R

120.2.68R

04438907 Section 1.0

Final Report - Bioavailability Study of Arsenic in Soil Impacted by Smelter
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Activities Following Oral Administration Using New Zealand White Rabbits
Mineral Resources of the United States

Division of Mine Inspection, Annual Reports

Bulletin of the Geological Society of America

Mining and Metallurgy, Index to Volume 28, 1947

Ore Deposits of thé United States

Final Report - Bioavailability of Lead in Mining Waste Soil: A Dosed Feed
Study Using Sprague-Dawley Rats

Suggested Rembval Action Alterative for Consideration in Controlling Wind

Erosion and Bank Stabilization, Big River Mine Tailing Site, Desloge, Missouri
Site Assessment: Big River Mine Tailings Site, Desloge, MO

Engineering Evaluation/Cost Analysis for the Big River Mine Tailings Site,

Desloge, Missouri
HRS Documentation Record - Big River Mine Tailings Site
Big River Mine Tailings/St. Joe Minerals Corp., Desloge, Missouri

Site Assessment: Big River Mine Tailings, Desloge, Missouri, Addendum
Report

Site Assessment: Big River Mine Tailings, Desloge, Missouri
State Mine Inspector Report

Biennial Report of the State Geologist Transmitted by the Bureau of Geology

and Mines
Final Report - Listing Site Inspection, Big River Mine Tailings, Volume |
Final Report - Listing Site Inspection, Big River Mine Tailings, Volume |

Shaft Data
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120.2.69R

120.2.70R

120.2.71R

120.2.72R

120.2.73R

120.2.74R

120.2.75Ra

120.2.75Rb

120.2.76R

120.2.77R

120.2.78R

120.2.79R

120.2.80R

120.2.81R

120.2.82R

120.2.83R

120.2.84R

120.2.85R

04438907 Section 1.0

Sinking Practice and Costs at the PIM Shaft, St. Louis Smelting & Refining
Works of the National Lead Co., St. Francois, MO
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Mining and Metallurgy - St. Joseph Lead Company Enterprise
Bulleting of the Geological Society of America

Mining and Metallurgy - Lead Belt Geology

Doe Run Lead Company Minutes

Mining and Metallurgy - Milling Practices in Southeast Missouri
Mining and Metallurgy

Ore Deposits of the United States

Bioavailability and Toxicity of Metals Leached from Lead-Mine Tailings to

Aquatic invertebrates

Hydrochemical and Sediment Data for the Old Lead Belt Southeastern
Missouri, 1988-1989

Big River Mine Tailings/St. Joe Minerals, Desloge, Missouri
The Soil Chemistry of Hazardous Materials

Source and Pathways of Lead in Humans from the Broken Hill Mining

Community - An Alternative Use of Exploration Methods, Vol. 89

Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for
Lead in Children

Revised interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective

Action Facilities

New Policy on Performance of Risk Assessments During Remedial
Investigation/Feasibility Studies (RI/FS) Conducted by Potentially Responsible
Parties (PRPs)

Wildlife Exposure Factors Handbook, Volume 1 of 2

Big River Bank Stabilization Project Geotechnical Report, Draft
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120.2.86R  Jurisdictional Wetland Delineation, St. Joe Mineral Corporation, Tailings

Disposal Site, Leadwood, Missouri

120.2R.87 Comments on the Preliminary Public Health Assessment, Big River Mine
Tailings/St. Joe Minerals

120.2R.88 Toxicological Profile for Lead, U.S. Dept. of Health and Human Services,

Public Health Service
120.2.89R Lead Hazards to Fish Wildlife and Invertebrates: A Synoptic Review

120.2.90R  Index of St. Joe Documents in Regard to Environmental Matters Related to

Doe Run Corporation

120.2.91R  Burrell, J., Riverside Technology, Inc., 1995, Letter to J.Tucker, Fluor Daniel,
Subject: Agricultural Soil Tests

120.2.92R  Rustige, J., State of Missouri, Dept. of Natural Resources, 1995, Letter to
D.Vornmerg Company, Subject: Particulate and Lead Air Monitoring Data.

120.2R.93 Frazer, G.D., U.S. Dept. of the Interior, Fish and Wildlife Service, 1995, Letter
to M. Saunders, Fluor Daniel, Subject: Listing of Endangered Species in
St. Francis County

120.2R.94 Federal Register 5600, 1991

1.4 Organization of the Initial RI

Section 1.0 presents the objectives of this initial RI, namely, to evaluate and summarize
environmental data from past reports which can form the basis of a Phase 2 "focused" Rl
associated with mining operations in the Old Lead Belt area of St Francois County. The study
is based on treating the Old Lead Belt as a single "area-wide" site comprised of several mining
and related sites: Desloge, National, Leadwood, Elvins/Rivermines, Bonne Terre, Federal, Doe
Run, Hayden Creek, and the Big River Sediments.

To help understand how mining and milling operations and processes can impact the
environment, a description of past activities is presented in Section 2.0. This section outlines the
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operational history and presents a chronology of events and operators at each site, including
production statistics. Figures depict the historical operating facilities, including buildings,
tankage, railroads, disposal areas, and shatts, for each site. The history associated with each
site is also discussed along with the technologies used in the mining operations. Background
on the site’s geologic history is presented as an introduction to the geology discussion

presented in Section 3.0.

Section 3.0, Review of Site Data, presents a summary of the data available for use in the RI/FS.
This section is divided into topics consistent with the contents required in an RI/FS. For some
of these topics, the data presented would be used as is. In others, data gaps exist which
require additional research or sampling. A current description of the sites with figures is
included in this section. Other topics presented in this section are: topography, climate, air
quality, wastes, geology, soils, sediments, surface water, groundwater, and land use. Data

summarized in this section, and extracted from Appendix A, is used in Sections 4.0 and 5.0.

Section 4.0, Analysis of Site Data, discusses the selection of constituents of potential concern
(COPCs) and defines the sources and extent on contamination. Transport mechanisms and

toxicological assessments for the COPCs are also presented.

Based on the availability and validity of the data, gaps were identified. These data gaps are
presented in Section 5.0, Screening for Work Plans. To screen the data, the data quality
objectives (DQO), presented in this section, were identified. Based on these DQOs, a Sampling
and Analysis Plan was developed to fill the data gaps. The components of this plan are
described in this section, including a Field Sampling Plan, a Quality Assurance Project Plan, and
a Health and Safety Plan.

Section 6.0 identifies, screens, and develops exposure scenarios appropriate for a site located
in the Old Lead Belt. These scenarios will provide a basis for evaluating the current potential
exposures that may impact human health and the environment. Additionally, the rationale and
approach for the ecological risk screening ‘or terrestrial and aquatic species are presented. The
ecological risk screening will evaluate the likelihood that adverse ecological effects may occur

as a result of chemical stressors in the Old Lead Belt.
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Section 7.0, Conclusions and Recommendations, summarizes the data gaps, identifies the

number of sites and extent of contamination, sources of contamination, the selected COPCs and
recommends areas for further investigation to fill the data gaps. Potential intermediate remedial

measures are also discussed;as is the need for an ecological risk assessment.
Section 8.0 presents references cited in this report.
Appendix A presents the results of the data quality review effort. Those studies containing data

that meets the EPA’'s data quality objectives are described. Appendix B presents the draft
Health and Safety Plan, while Appendix C presents the draft Quality Assurance Project Plan.
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2.0 OVERVIEW OF THE OLD LEAD BELT

2.1 Early History

The first recorded mining in St. Francois County occurred at "Mine-a-Gebore" where operations
were conducted on a small scale between 1742 and 1762. "Mine-a-Layne" was discovered
about 1795, "Mine-a-Manteo" on the Big River in 1799, and "Mine-a-La Plate" about the same
time. A more complete history of the early years of lead production in Missouri and St. Francois

County is presented in Section 2.2.1.

The most important lead discovery in southeastern Missouri was that of the disseminated ore in
the Bonne Terre, Flat River, and Leadwood areas. The deposits were discovered on the
property of the St. Joseph Lead Company (St. Joe) at Bonne Terre in 1864. The most important
step in the development of the disseminated lead deposits of the Old Lead Belt was the
introduction of the diamond drill in 1869. Prior to 1869, nearly all of the lead ore obtained in the
district was mined from shallow surface workings and occurred chiefly in masses or crystal

aggregates in crevices, caves, and caverns in limestone and chiefly above the groundwater level.

An enormous increase in the lead production of St. Francois County is attributable to the
extensive development of the bodies of disseminated lead ore in the Bonne Terre formation.
The lead ore production of St. Francois County to 1869 is estimated to have totaled
approximately 59,500 tons. After 1869, the output increased dramatically, as shown in Table 2-1
(Buckley, 1908).

1700 through 1863

Lead ore is believed to have been discovered in Missouri about 1700, and serious attempts at
mining were made as early as 1720. For a century thereafter, the chief production of lead in the
territories of what is now the United States was derived from Missouri, more precisely from
southeastern Missouri. The history of lead mining in Missouri has been related by Arthur
Winslow in his Report on Lead and Zinc (1894) for the Missouri Geological Survey. The

following is excerpted from his report.
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TABLE 2-1

Initial RI

Big River Mine Tailings Sites

TOTAL TONS OF PIG LEAD EQUIVALENT CONCENTRATES PRODUCED BY EIGHT MINING
COMPANIES IN ST. FRANCOIS COUNTY, 1865 - 1960
(units are short tons of lead metal equivalent)

Year Individual St. Francois Missouri® Southeast
Companies® Company® Missouri®

1865 0

1866 130

1867 196

1868 261

1869 324

1870 859

1871 1060

1872 1080

1873 1295

1874 1963

1875 2436

1876 2051

1877 4569 9311
1878 5760 10517
1879 6003 11158
1880 7068 7970
1881 9493 30770
1882 7689 29015
1883 8554 21600
1884 9769 18140
1885 7587 21265
1886 11381 22460
1887 7372 27958
1888 15927 31252
1889 18844 19465 27400
1890 19417 16900 33840
1891 18331 16538 29760
1892 16822 23740 32895
1893 18014 120348 32859
1894 25198 20156 46300
1895 34145 34510 53596
1896 43366 42371 51887
1897 49431 48931 56542
1898 49992 51011 54469
1899 49058 54037 54444
1900 50958

1901 72247 67172
1902 81582 79445
1903 87966 86579
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TABLE 2-1, CONTINUED

Initial Ri

Big River Mine Tailings Sites

Year Individual St. Francois Missouri® Southeast
Companies® Company® Missouri®

1804 75394 92275

1905 79638 104058

1096 98616 111075

1907 110929 135902

1908 111979 141570

1909 182673 156246

1910 158616 157796

1911 158616 175291

1912 158616 173528

1913 158616 172259

1914 139306 188760

1915 146258 206231

1916 150849 228426

1917 171368 229473

1918 146464 190292

1919 154403 160024

1920 154403 161812

1921 132850 180085

1922 166930 178412 176768

1923 119438 169743 167468

1924 190710 189929 187737

1925 189500 211566 208915

1926 194436 207012 203062

1927 184156 198760 196251

1928 184679 195393 194270

1929 195352 198469 197435

1930 181119 199632 198622

1931 144649 160121 158950

1932 108635 117159 116152

1933 88719 845980 83970

1934 92870 90493 838580

1935 94324 97493 96491

1936 103913 110428 108422

1937 149633 157631 153205

1938 110483 122027 118870

1939 141765 156281 153522

1940 157470

1941 154857 165909 164342

1942 160348 199548 197291
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TABLE 2-1, CONTINUED

Year Individual St. Francois Missouri® Southeast
Companies® Company® Missouri®

1943 172583 ‘ 184910 179012
1943 156483 174683 169622
1945 157854 176575 173005
1946 119920 139112 135796
1947 114974 132246 129516
1948 88629 102288 100654
1949 110716 127522 126269
1950 119785 134626 133688
1951 111513 123702 122318
1952 110899 129245 122942
1953 112972 125895 125273
1954 115623 125250 125173
1955 114762 125412 125357
1956 111066 123783 123395
1957 114779 126345 126323
1958 107820 113123 113123
1959 101427 105165 105165
1960 104008 111948 111948

2 From reports of State Mine Inspector for individual companies, includes St Joe, Doe Run, Central,
Desloge, Desloge Consol, Columbia/Commercial Lead Co., Federal, and St Louis Smelting Refining Co.

b State Mine Inspector reported total for St. Francois County.

 Total reported for Missouri by USGS/USBM.

4 Total reported for southeast Missouri by USGS/USBM.

The first discovery of lead in Missouri was made by Penicaut, a member of Sueur’s party that
ascended the Mississippi River in 1700. Penicaut refers to a mine reached by the Meramec
River, about 50 leagues west of the Mississippi and west of St. Genevieve. [t may be inferred
from this description that the locality was likely somewhere in Crawford County. The existence
of lead in Missouri attracted attention in France, and in 1712 Louis XIV granted the Crozat patent
with special privileges as to the discovery and operation of mines in the territory of Louisiana.
Little or nothing was actually done, however, until the 1717 transfer of this patent to the
Company of the West (better known as the Mississippi Company). The Company of the West's
first lead discovery appears to have been made near the Meramec River, by Sieur de Lochon,
in 1719. He found ore, but his attempts to smelt it were failures.
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In 1719, Philip Francis Renault was appointed director-general of the mines of the Company of
the West, and proceeded to Louisiana with 200 artisans and miners, taking on at St. Domingo
500 slaves for working the mines. With Renault came a mineralogist named M. La Motte. in
1720, Renault established himself near Kaskaskia, lllinois where he sent out exploring parties,
one of which discovered the Mine La Motte deposits near Fredericktown in Madison County.
Although it may not have been the first discovery, Mine la Motte was undoubtedly the first lead
mine to be seriously exploited in Missouri. Old Mine and Mine Renault, both near Potosi, were

discovered between 1724 and 1726, and mining soon began at these locations.

Renault was the prime mover in early mining in Missouri. He succeeded in building up a
flourishing mining and smelting industry, the product being shipped to France via New Orleans.
Renault, who received as early as 1723 grants covering the Mine la Motte and other tracts,

remained in Missouri until 1742, when he abandoned his work and returned to France.

From 1742 to 1762 mining was superficially prosecuted by the French at Mine la Motte, Old
Mines, and Mine-a-Gerbore, all of which had been discovered in Renault’s time. In 1763 the
Mine-a-Burton was discovered at Potosi by Francis Burton, and work was begun there at once.
Other discoveries were made soon afterward in the same vicinity. During the next 30 years lead
mining was prosecuted on a small scale at various places in Missouri, chiefly those mentioned
above. Shortly after 1795 some new discoveries were made. The Mines-a-Layne about 16 miles
south-southwest of Potosi, was discovered in 1795; the Mine-a-Maneto, or American mines, on
the Big River, about 12 miles southeast of Potosi, in 1709; and Mine-a-La Platte, near the

southeastern corner of Washington County, also in 1798S.

Up to this time the lead ore mined in Missouri was galena, occurring entirely as surface deposits
in clay. The early openings were very shallow, seldom more than 10 feet in depth. The ore was
cleaned of clay by hand and smelted either on log piles or in a crude construction known as the

log furnace.

A noteworthy event in the history of lead mining in Missouri was the arrival, in 1799, of Moses
Austin, who had formerly operated the mines at Wytheville, Virginia. Austin obtained a grant of
one square league at Potosi; in return, he was to erect a furnace and other works, which he did

in the following year. Austin introduced what was called the "ash" furnace, which was designed
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to supplement the poor lead recoveries obtained in the log furnace. It was impossible to attain
- a good reaction from ore as coarse as that which was charged into the log furnace, and the loss
of lead was largely due to its remaining unreduced in the cinders, or ashes, left in the furnace.
Austin crushed these ashes and charged them into the ash furnace, which was a crude
reverberatory with a sloping hearth, where they were heated about two hours, extending the
reaction left incomplete in the log furnace. In this way an additional extraction of about 15
percent was effected. Austin also erected a shot tower in 1799 and a plant for the manufacture
of sheet lead, from which the arsenals of New Orleans and Havana were supplied. Moreover,
Austin is given credit for inaugurated mining in the rock of the district having sunk a shift to the
depth of 80 feet. Previously, all mining had been done by open pits.

An 1804 report by Austin, A Summary Description of the Lead Mines in Upper Louisiana,
indicates that Austin first visited Missouri in 1797, when he first knew of the Mine-a-Burton. As
noted above, in 1798 Austin had obtained a concession of one square league, including about
one-third of the Mine La Motte, on the condition that he erect a smelting furnace and establish
a lead manufacture. According to Austin, the mines known in Missouri in 1804 include: Mine-a-
Burton, Mine-a-Robuna, Old Mines, Mine Renauit, Mine-a-Maneto, Mine-a-la Plate, Mine-a-Joe,
Mine-a-Layne, Mine La Mott, and Mine-a-Gerbore. Not all of these mines were being worked.
The most productive of these was the Mine-a-Burton, after which the Mine La Mott and Old
Mines ranked second and third, respectively. The production of all the other mines together was

insignificant.

Austin’s description of the occurrence of the lead mineral in Missouri surface deposits is
substantially the same as observations of similar deposits mined in more recent times. Austin
described two types of mineral gravel and fossil. The gravel mineral, was found immediately
under the soil in pieces weighting 1 to 50 pounds. The fossil mineral, was found in clay beds
underlying 5 or 6 feet of sand rock. Austin reported that "Under the sand rock, mineral of the
first quality was found in a bed of red clay in pieces of 10 to 500 pounds weight." This last
mineral, according to Austin, "produced 60 percent of its weight in lead when smelted in a
common furnace and 15 percent more when smelted again in a slag furnace‘." The gravel

mineral would not produce more than 60 percent lead when smelted.
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Austin gives some additional information as to the early methods of mining and smelting. At the
Mine-a-Maneto comparatively low-grade ore was being mined, the mineral occurring in thin
flakes in a layer of soft gray limestone. According to Austin, "the ore was pounded and washed,
1000 pounds yielding 300 to 400 pounds of mineral." This is interesting as an early example of
ore-dressing practice. Atthe Mine La Mott, Austin reports that the mineral was found in “regular
veins, from two to four feet solid,” found within 4 or 5 of the surface with a declination of 45
degrees. By about 1800, five of these veins had been opened and were being worked. They
could not be mined deeper than about 25 feet, however, and to that depth only in the dry

season.

A chronology of the history of lead mining in the United States with particular emphasis on

production activities in southeastern Missouri is presented in Section 2.2.1.

Buckley, in a major report (1908) on early mining in St. Francois County, notes that "Hundreds
of shallow mines were worked ... mining having been carried on here as early as 1820." He
notes that the so-called Butcher diggings were located on property owned by the Federal Lead
Company, the Old Mines on property owned by Union, the Bogy Mines on property owned by
Desloge, and the La Grave and Pen diggings on property owned by St. Joe, to name a few.
Buckley further notes that "these shallow mines were seldom over fifteen or twenty feet deep,
although the crevices containing the red clay and aggregates of galena crystals are known to
have persisted, in places, to a depth of sixty feet." Continuing, he notes that "an old shaft sunk
by the Central Lead Company, prior to the sinking of the present shafts, followed a lead-bearing,
clay filled crevice to a depth of sixty feet, where it opened into a large clay pocket containing
massive galena. The crevice, although contracting to about one foot, continued below the clay

pocket, keeping a general east and west direction."

From the foregoing, and from information summarized in Section 3.0 one can conclude that
mining, milling and, to a lesser extent, smelting occurred at numerous locations within St.
Francois County and covered a considerable expanse of time. The locations of identifiable,
significant operations are presented in Section 3.0 of this report. The nature of operations at
these locations, including the likely nature of early operations at the sites, is presented in
Section 2.4.
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2.2 Operators and Operations, 1864 through 1970

As noted above, Philip Francis Renault led a party of French miners and slaves up the
Mississippi River from New Orleans in 1720 and established himself near Kaskaskia, lllinois.
From that point, parties were sent out in search of precious metals. One of these parties, led by
M. La Motte discovered the deposits that bear his name in Madison County, Missouri, near
Fredericktown. Gradually, other mines were discovered in Washington and St. Francois
counties, and mining in southeast Missouri was almost continuous from about 1750 through
1970.

Early mining was entirely for chunk galena found in the residuum, which required no milling.
The history of lead mining which [ed to the opening of the Lead Belt in St. Francois County
begins on a 846-acre tract of land located at the present site of Bonne Terre. It was known as
La Grave Mines. On May 2, 1864, the St. Joseph Lead Company purchased this tract of land,
and mining began in open pits that gradually sloped downward until the operation developed

into an underground mine; shafts were later sunk for better access to the ore.

In 1869 the first diamond drill was brought to Bonne Terre. Through its use, large bodies of ore
were discovered that assured the development of the area as a great mining district. As many
as 15 companies were in production during the early years, from the 1860s to the early 1900s.
The St. Joseph Lead Company gradually acquired the holdings of these companies and became
the only operator in the district in 1933.

221 Chronology

The rapid development, exploitation, and eventual amalgamation of operations in the Old Lead

Belt of southeastern Missouri is best summarized in the following chronology:

Year Report

1887 The US Geological Society reported: “"At Bonne Terre, the Saint Joseph Lead
Company is turning out lead-at the rate of 13,500 tons a year, while the new Doe Run
plant is running at the rate of 3,500 tons a year."
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Year Report

1887  The Missouri State Mine Inspector reported: "St. Joe Lead Mine ... reduction works
and principal shatft in section 14, township 37, range 4 east, St. Francois County... The
company owns about 27,000 acres of land ... The Doe Run Lead Company -Location
of plant, northwest one-fourth of section 16, township 35, range 5 east ... 1 incline and
1 vertical shaft ... The mine is new and has been recently purchased by members of the
St. Joseph Lead Company ... Valle’s Mine - This productive mine is in St. Francois

County."

1890  The US Geological Society reported: "Practically, the make of soft lead is controlled by
the operations of three great Missouri lead mining companies, the St. Joe, Doe Run
and Mine La Motte ...."

1890  The US Geological Society reported: ... the Desloge Consolidated L.ead Company is -
prospecting a tract of 2,300 acres of magnesium limestone similar to the Bonne Terre

formation ... a shaft has been sunk to a depth of 220 feet ...."

1891 The Missouri State Mine Inspector reported: "The mineral recently discovered on Flat
River has interested a number of parties ... and shafts are being sunk by the Doe Run
Lead company, Central Mining company and Judge W. R. Taylor - the Desloge
Consolidated Lead company having already sunk a shaft which is producing ore ...
Desloge Consolidated Lead Company - ... This company owns about 2,100 acres of
mineral lands lying between Big river and Flat river. One shaft has been sunk ... Doe
Run Lead Co. ... The company has recently purchased a large tract of mineral land on
Flat River ... upon which two shafts are being sunk ... St. Joseph Lead company ...
These mines are located at Bonne Terre ... During the past year 13,817.5 tons of pig
lead were produced ... The following three mines were in operation ... Shaft No. 1 ...
Mine No. 4 ... Mine No. 5 ...."

1894  The Missouri State Mine Inspector reported: “The Central Lead Company -This
company is the owner of 1400 acres, situated in the very heart of this great Flat river
basin ... In 1890 the company commenced the sinking of a shaft ... The shaft was

completed to a depth of 380 feet in the summer of 1983 and in October the erection of

04438907 Section 2.0 2-9 April 27, 1995
FDIV-03 \X \WRKOS0\035\SHARE\ 1011209143880051 RPFT/WP51




‘ ‘ Initial Ri

Big River Mine Tailings Sites

Year Report !

hoisting plant and concentrator works was begun ... The Desloge Consolidated
Company ... has its mine situated about one mile west of Desloge station on the
M.R&B.TR.R. .. The land on which this company is now operating was first
prospected by the Bogy Lead Mining Co. ... Doe Run Lead Company - The mines of
this company are situated at Doe Run ... The principal part of their ore is now coming
from Flat river ... The shatft is 10 or 12 miles from Doe Run to which point the ore is
taken for concentration ... The Flat River Lead Company - The property of this
company embraces 1295 acres of land, all in one body, and is located in the great Flat
River district ... The Leadington Lead Company ... is one of the new companies in this
section ... The mine is situated on part of what was formerly known as the 'McKee
mines’ and is about two miles distant (east) from Flat River ... This company was first
known as the Farmington Prospecting and Mining Company, but in January 1894
changed its name ... The one shaft on the property is down to a depth of 350 feet ...
They also have a mill of 100 tons capacity ... St. Joseph Lead Company ... property is
situated in and around Bonne Terre ... Beside the mines immediately around the mill,
the company is working two other shafts, known as Nos. 7 and 8 respectively, the first
being about one mile southwest of the mill; the other being on what is known as the
Crawley tract, situated on Flat River, about one mile east of the railroad station of that

name ...."

1898  The Missouri State Mine Inspector reported: "St. Joseph Lead Company ... controlling
16,000 acres of mineral land ... The Doe Run Lead Company - Controls 4,000 acres of
mineral lands ... The Desloge Consolidated Lead Company ... in 1892 controlled 2,100
acres of mineral land ... it operates two shafts ... The Central Lead Company ... controls
1,600 acres of mineral lands, operates two shafts ... This company having purchased
the property and plant of the Theorodore Lead Co., the following must be added to the
property ... 184 acres of mineral lands, one shaft ..."

1899  The Missouri State Mine Inspector reported: " ... The St. Louis Smelting and Refining
Company ... has secured possession of the old Taylor mines situated about one mile
south of Desloge ... the present company has sunk a new shaft ... The Union Lead

Company -... has secured the property and plant of what was formerly known as the
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Report

1900

1900

1800

1901

Donnelly Mining Company, embracing 520 acres of land and a 100 ton plant. This
mine is about 2 miles southeast of Flat River Station ... Columbia Lead Company - This
is a new company, with a new shaft ... The company owns 920 acres of land adjoining
the lands of the Central Lead Company and the St. Louis Smelting and Refining
Company. A shaft has been sunk ... this shaft and the mill are located on the tract of
land known as the ‘Higley Tract’. What is known as the ‘Pim Tract’ is also owned by
the company ... The company ... were completing a 250 ton concentrating plant ... a

shaft would be sunk on the ‘Derby Tract,’ the work to commence about December 1st

The US Geological Society reported: "The Guggenheim Exploration Company was
organized to take over the properties of M. Guggenheim's Sons in southeastern
Missouri, including the Federal Lead Company, which had purchased the Missouri
Smelting Company in St. Louis. The company also operates the mines and mineral
lands of Union Lead and Oil Company, including the large area purchased from the

Missouri Lead Fields Company."

The US Geological Society reported: "A new development in which H. J. Cantwell is
concerned, in the Flat River District, is that of the St. Louis Prospecting Company on

a tract immediately adjoining the Columbia."

The Missouri State Mine Inspector reported: "... There were 17 shafts operated ...
companies operating this last year were as follows: The Central Lead Co., Flat River;
The Columbia Lead Co., Flat River; Desloge Lead Co., Desloge; Doe Run Lead Co.,
Doe Run; St. Joseph Lead Co., Bonne Terre; The Union Lead Co., Flat River ... The St.
Louis Smelting and Refining Co. ... has purchased what is known as the Taylor

property, and has erected and equipped a plant ...."

The US Geological Saociety reported: "In southeast Missouri the principal increase in
production, among the older mines, was with the Saint Joseph Lead Company and with
the Central Lead Company. The latter company has put a new shaft in operation and

has blown in a new furnace. The Desloge Consolidated Lead Company smelts the
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Year Report

greater part of its concentrates locally, but also ships a considerable part to custom
smelters. The Columbus Lead Company and the Catherine Lead Company make no

pig lead ...."

1902  The Missouri State Mine Inspector reported: "St. Francois County - During the current
year it is expected the Manhattan Lead & Land Company will commence sinking a shaft
on its property ... Manhattan Lead & Land Company owns 1,200 acres of Iand
adjoining the lands of St. Louis Smelting & Refining Company and the lands owned by
the Columbia Lead Company ... St. Joseph Lead Company ... the following brief
description ... Mine No. 1 and mill at Bonne Terre ... Mine No. 3; Mine No. 4; Mine No.
5; Mine No. 6; Mine No. 7; Mine No. 8 or Crawley shaft; Mine No. 10, known as the
Gumbo ... Mine No. 11 is on land ... that was owned by William and Thomas Hunt ...
In speaking of this mine it is frequently called the ‘Hunt Shaft’; Mine No. 12 The
Hoffman ... is not yet in operation ... Central Lead Company ... ... there are three mines
on the tract ... Shaft No. 1 ... Roger’s Shaft ... Theodore Shaft ... Columbia Lead
Company ... owns 944 acres of land near Flat River, and joins up with the land of the
Central Lead Company. Two mines were operated during the year ... St. Louis
Smelting & Refining Company - The 1,200 acres of land owned by this company is
located between the two large mining towns of Desloge and Flat River. The old Taylor
Mine, extensively worked some years ago, is on the property, the same changing
hands in 1897 ... The old Taylor shaft was abandoned and shaft No. 2 commenced in
August 1898. Shaft No. 3 ... is located 2,400 feet north northeast of shaft No. 1 ... The
plant was completed in July 1901 ... Federal Lead Company ... One shaft was operated
during the year ... shaft No. 2 has been sunk ... located 1,000 feet east of Flat River and
1,900 feet west of the mill and shaft No. 1 ... Desloge Consolidated Lead Company ...
property owned by this company ... is located between Bonne Terre and Desloge ...
Derby Lead Company ... owns 6,000 acres of land, part which adjoins some of the fine
mining properties in the Flat River district. The company has sunk two very deep shafts

. The shafts are located three quarters of a mile south of Elvins ... Doe Run lead
Company ... owns 4,000 acres of land ... There are three shafts of the property ...
These shafts are located near Flat River ... with switches leading to each shaft ... The

company was organized nineteen years ago ... [and] optioned at that time a portion of
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Year Report

its present holding from Mr. Wm. R. Taylor, who had done some mining at Doe Run ...
After Doe Run had drilled here for six or eight months ... it purchased the property ... A
shaft was sunk, a very extensive mill erected, together with a number of calcine
furnaces and a refinery ... the company [also] optioned a large body of land in the ...
Flat River district ... The first property drilled ... was owned by King Williams. It then
moved to ... the Crawley tract; thence to the Walton tract, on which ... it decided to
sink a shaft ... The shaft was started ... a water channel was encountered ... this
attempt was abandoned ... another shaft started about 1,000 feet distant ... After a lapse
of another year, No. 2 shaft was started ... Following this another year found it sinking
shaft No. 3 ... Following this shaft No. 4 was started ... No. 5 shaft sunk in four months
... The Foster Land ... some 500 acres of land ... adjoining the Valle mines ... 170 feet

deep [shaft] ... some drifting ... 35,000 to 40,000 pounds of lead has been mined ...."

1902  The US Geological Society reported: "The heavy increase in the production of lead in
Missouri is due to the rapid development of the mines of southeastern Missouri, a part
of the ores being smelted at local works. During 1902 the St. Joseph Lead Company,
the Desloge, Central and Mine La Motte mines made at their own works 41,192 short

tons of lead ...."

1903  The US Geological Society reported: "... St. Joe, Doe Run, Desloge, Central and Mine
La Motte companies produced 44,545 tons in 1903 as compared with 41,192 tons in
1902 and with 35,132 tons in 1901. In the case of the Desloge company this includes
some lead smelted on contract by custom smelters. The St. Joseph Lead Company
has been making extensive improvements in its mines and its smelting plant at

Herculaneum, and is completing a large new concentrating plant at the Hoffman shaft

1903  The US Geological Society reported: "The Desloge Consolidated Lead Company is
also building a new mill which will add materially to its capacity. The Central Lead
Company, in the Flat River District, is not expected to make so much lead in 1904 as

was produced in 1903. ... The Federal Lead Company, which owns the Derby property,
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did not produce heavily, nor did the Commercial Lead Company, which has leased the

Columbia Lead property, make its normal product.”

1903 The Missouri State Mine Inspector reported: "Central Lead Company ... Three mines
were operated during the year ... Commercial Lead Company ... since June 13, 1903
has been in charge of the land and plant formerly known as Columbia Lead Company
... mines were then leased to the above named company ... Two shafts ... opened ore
bodies which were worked during the year ... The third shaft was started during the
year ... The company owns and operates a most complete plant ... Mill has a capacity
of 250 tons ... Doe Run lead Company ... owns 4,000 acres of land in section 6, 7, 16,
and 17, townships 35 and 36, ranges 4 and 5, St. Francois County ... Three mines were
operated during the year ... The mines are located on company lands at Flat River,
while its reduction works are located at Doe Run ... Federal lead Company ... mineral
land owned by this company is located in St. Francois and Washington counties, the
total amounting to 13,500 acres ... The Derby is known as Federal No. 2 ... ore from .
the Derby mine (distance about two miles) is brought by rail ... At present two mines are
in operation ... When the plant at Federal No. 1 is completed its capacity will be about
1,200 tons per day ... St. Louis Smelting and Refining ... Two mines were operated the
past year ... The 176 jigs in this plant are divided into four distinct divisions ... St.
Joseph Lead Company ... The company operated six mines during the year 1903 ... The
company has an immense smelter located at Herculaneum ... where the ores from its
own mines and those of the Doe Run Company are smeilted ... Hoffman Mine (St.
Joseph Lead Company) This is a new mine and mill site still in course of construction

Desloge Consolidated Lead Company ... Three mines were operated during the

year ...."

1804 The Missouri State Mine Inspector reported: "Description of the New Hoffman Mill ...
built by the St. Joseph Lead Company during the years 1903-1904, is located at Owl
Creek, about 4.5 miles west of Flat River. It has a capacity of about 1200 tons per 24
hours ... Federal Lead Company ... commenced operations in 1900 ... the propenty,
known as the Derby Lead Company is controlled by the Federal people ... one large .

concentrating plant performed all work required by the three mines in operation.”
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1904 The US Geological Society reported: "The St. Joseph Lead Company, the largest
individual producer of lead in the country, has gained in output by enlarging the Bonne
Terre mill, by putting into partial operation a new mill at the Hoffman shaft which will be
capable of handling 1,000 short tons of ore per day ... The Doe Run Company has
operated to full capacity ... The Desloge Lead Company has sunk a new shaft, and has
increased its mill capacity by 50 per cent. The company smelts only a part of its
product, selling the remainder. The Central Lead Company produced 3,812 short tons
of lead in 1904 ... The Central Lead Company has been sold to the American Smelters
Security Company. The National Lead Company now ships the product of its Derby

mines to the new smelter at Collinsville, lllinois."

1905 The US Geological Society reported: "... in southeast Missouri ... St. Joseph Lead
Company considerably increased its output. The Federal Lead Company which is
controlled by the American Smelting and Refining Company, and which owns the Derby
and Federal mines in the Flat River district ... acquired the mines, concentrator and
smelting plant of the Central Lead Company. This company, when in full operation, has

produced 5,500 tons of lead per year."

1906 The US Geological Society reported: 'The Central mine was dewatered and ...
considerable new ground was added to the property. New shafts were sunk by the
Central, St. Joseph, Desloge and National companies, and a modern 1,000 ton mill was
erected at the Central mine. The Doe Run Company decided to erect a 1,200-ton mill
and the capacity of the new Leadwood smelter of the St. Joseph Company was

increased by the addition of ten roasting furnaces."

1809  The Missouri State Mine Inspector reported: "Madison Lead and Land Company, now
known as the Phoenix Land Company ... Doe Run Lead Company ... owns and
controls 6,548 acres of land in this county ... The mining operations of this company
are carried on through seven shafts-Nos. 1 and 4 are at Flat River; Nos. 2 and 3 are at
Central, about one fourth mile west of Flat River; Nos. 9 and 11 at Esther, two miles
east of Flat River; No 6 at Elvins, one mile south; and no. 8 at Mitchell ... the new 2,000

ton mill at Elvins is worthy of special mention ...."
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1910 The US Geological Society reported: "The first new company to begin deep mining in

this [southeast Missouri] district in several years is the Potosi Lead Company, which in

early 1910, began a shaft near Leadwood."

1911 The Missouri Bureau of Geolbgy reported: '"The milling capacity of the Flat River district
has greatly increased during the past two years. In 1907, the Federal Lead Company
completed the erection of a large concentrating plant having a capécity of 3,000 tons
per day. The Doe Run Lead Company remodeled the plant located on the old
Columbia Lead Company’s property and are now erecting a large plant west of Elvins.

This mill will have a capacity of 1,500 tons per day."

1912 The US Geological Society reported: “... the Madison Lead & Land Company leased
the Catherine mine and mill to the Federal Lead Co. The St. Louis Smelting & Refining
Co. relinquished its lease of the Potosi Lead Co.’s mine near Leadwood and the mine
was operated by the owners ...." ' ‘

1913  The US Geological Society reported: "The St. Joseph Lead Company and the Doe Run
Lead Company were merged under the name of the former company. The St. Louis
Smelting and Refining Company ... received the crude ore from the Potosi Lead Co.’s

mine for treatment. The Federal Lead Company operated the Catherine mine."

1915  The Missouri Bureau of Geology reported: "During the past year the Catherine Mine,
located near Fredericktown, has been re-opened by the Federal Lead Company. This
mine was formerly operated by the Madison Lead and Land Company. The Doe Run
Company are erecting an additional section to their mill No. 3, the mill at Doe Run
having been closed down. The magnetic plant of Federal Lead Company which burned
in October 1912, will be rebuilt.”

1923  The Missouri Bureau of Geology reported: "The Pim tract, upon which there is a large’
body of ore, is being opened by the St. Louis Smelting & Refining Co."
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1823

1924

1925

1929

The Missouri State Mine Inspector reported: "Desloge Consolidated lead Company ...
During the past year the company has operated three shafts ... St. Louis Smelting and
Refining Company ... The company has a 2,500 ton concentration mill ... During the
past year the company operated seven shafts ... During the past year the company
sank and put into operation one of the deepest shafts in the history ... Federal Lead
Company ... At present this mill is treating 4,800 tons of ore ... The company has
twelve shafts including those purchased from the Central Lead Co., for the past year ...
On October 23, 1923, the St. Joe Lead Co. purchased the entire holding of the Federal
Lead Co. ... St. Joe Lead Company ... This company is divided into four divisions,
namely, Bonne Terre Division, Leadwood Division, Rivermines Division and Federal
Division ... In the course of 30 days they expect to have the Leadwood, Rivermines and
Federal divisions cut together, making all three divisions one vast mine ... During the
past year this company operated 25 shafts ... has been carrying on considerable
prospecting ... on property optioned in the vicinity of Bonne Terre and Irondale and has

one shaft down more than 150 feet on the Eaton tract of land near Irondale ...."

The Missouri State Mine Inspector reported: "St. Louis Smelting and Refining Company
. During the last year this company operated seven shafts ... St. Joe Lead Company
.. controls 28,113 acres of land in the mineral belt ... Doe Run Lead Company ...

controls 6,998 acres of land ... The company operated five shafts ... Most of the mines

are located near Rivermines, Mo. ... Desloge Consolidated Lead Company ... has been
operating three shafts; at the present time they are sinking a mill shaft so they can hoist

direct into the crushing plant ... The mill has a capacity of 1,600 tons daily."

The Missouri Bureau of Geology reported: "The purchase of the Federal Lead company
by the St. Joseph Lead Company resulted in a consolidation that makes the latter

company the most important lead producing company in the United States ...."

The Missouri State Mine Inspector reported: "An important change occurred during the
year when the St. Joseph Lead Company took over the properties of the Desloge

Consolidated Lead Company at Desloge, about the middle of the year."
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Report

1931

1947

1950

1955

1956

1957

1958

1958

The Missouri State Mine Inspector reported: 'The St. Louis Smelting and Refining
Company ... operated its mines in St. Francois County a total of 238 days during the
year; the St. Joseph Lead Company operated 222 days; the Doe Run Lead Company
224 days ...."

The US Bureau of Mines reported: "In St. Francois County [St. Joseph Lead Company]
continued in 1947 to operate four large groups of mines - the Bonne Terre, Desloge,
Federal and Leadwood ... The combined daily capacity of the four mills at the end of
1947 was more than 22,000 tons. Treatment is by table concentration followed by

flotation ...."

The US Bureau of Mines reported: " St. Joseph Lead Company ... operated its group
of mines and four mills (Bonne Terre, Desloge, Federal and Leadwood) in St. Francois
County ... These mills have a combined daily capacity of 26,800 tons. Mineral
separation is by gravity methods followed by flotation ... Ore from two other shafts at

Doe Run is trucked to the Federal miil."

The US Bureau of Mines reported: " St. Joseph Lead Company ... operated its Bonne
Terre, Desloge, Federal and Leadwood mine-mill units, its Doe Run and Hayden Creek

mines in St. Francois Cbunty (ore milled at the Federal and Leadwood mills} ...."
The US Bureau of Mines reported: "St. Joseph Lead Company operated its Federal,
Bonne Terre, Desloge and Leadwood miills in St. Francois County ... Two new 9- by 12-

foot rodmills were installed in the Leadwood mili ...."

The US Bureau of Mines reported: "St. Joseph Lead Company operated ... its Federal,
Bonne Terre, Desloge and Leadwood mills in St. Francois County."

The US Bureau of Mines réported: "About midyear, the Hayden Creek mine was closed

indefinitely and equipment removed."

The US Bureau of Mines reported: ‘The Desloge mill was shut down on June 16 ...."
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1959 The US Bureau of Mines reported: "... St. Joseph Lead Company operated its ...
Federal, Bonne Terre, Desloge and Leadwood mills in St. Francois County."

1961  The US Bureau of Mines reported: "Three lead mines were closed in 1961 - Madison
mine of National Lead Co. and Bonne Terre and National mines of St. Joseph Lead
Company.”

1961 The US Bureau of Mines reported: "St. Joseph Lead Company operated ... its Bonne
Terre, Leadwood and Federal mills in St. Francois County. The Bonne Terre mill,
however, was permanently closed in September ... the Federal mill was converted to all
flotation ...."

1961 The US Bureau of Mines reported: "St. Joseph Lead Company mined lead ore and
operated its Bonne Terre, Leadwood and Federal mills. The company closed its Bonne
Terre mine in August, its Bonne Terre mill in September and its National mine in
October."

1963  The US Bureau of Mines reported: "More than two million tons of lead ores was mined
at St. Joseph's Federal mine near Flat River. The ore was processed at the company
operated Federal and Leadwood mills ...."

1975  The US Bureau of Mines reported: "St. Joe Minerals Corp. donated 8,500 acres of
land in St. Francois County to the State of Missouri for use as a state park ... The
property ... is in the Flat River area of the Old Lead Belt on which St. Joe discontinued
mining in 1970."
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Operators and years of operation are identified in Table 2-2.

TABLE 2-2

ST. FRANCOIS COUNTY LEAD PRODUCERS

1865 - 1970

Operator

Years of
Operation

Comment

Central Lead Co.
Columbia Lead Co.
Commercial Lead Co.

Derby Lead Co.
Desloge Lead Co.

Doe Run Lead Co.
Federal Lead Co.
Flat River Lead Co.

Leadington Lead Co.
Manhattan Lead Co.

Potosi Lead Co.

St. Joseph Lead Co.

St. Louis Prospecting
St. Louis Smelt & Ref
Theorodore Lead Co.
Union Lead Co.

Desloge Consol. Lead Co.

1891-1904

1900-1904

1902
1877-1886
1890-1928
1887-1914
1902-1923
1894

1893-1894
1865-1970
1900-

1897-1933

1900

Leased and operated Columbia Lead Co.
property.

Known originally as Farmington Prospecting.

Purchased by Central Lead Co.
Purchased by Federal Lead Co.

223

Production Statistics

Mine output from the Old Lead Belt of St. Francois 'County reached a peak in 1942 when

197,430 tons of lead (metal equivalent of concentrates) were produced. Table 2-3 lists total

mine production for St. Francois County by company and years of operation covering the time

period 1865 through 1965.
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TOTAL TONS OF PIG LEAD EQUIVALENT OF CONCENTRATES PRODUCED
BY 15 MINING COMPANIES IN ST. FRANCOIS COUNTY

1865 - 1965
Company Year of Production Tons of Pig Lead
Operation

St. Joseph Lead Co. 1865-1965 5,889,529
Desloge Lead Co. 1877-1886 28,916
Doe Run Lead Co. 1887-1914 337,601
Leadington Lead Co. 1893-1894 329
Desloge Consol Lead Co. 1893-1928 400,812
Central Lead Co. 1894-1904 51,404
Flat River Lead Co. 1894 499
St. Louis Smelt & Ref 1897-1933 716,278
Union Lead Co. 1900 22
Columbia Lead Co. 1900-1904 11,713
Derby Lead Co. 1902 336
lrondale Lead Co. 1802 498
Federal Lead Co. 1902-1923 721,303

Total: 8,159,240

Milling Practices. During 1947 St. Joe operated four mills in the Old Lead Belt with a total rated

capacity of 24,300 tons per day, divided as follows: Federal, 12,000 tons; Leadwood, 4800 tons;

Desloge, 3600 tons; and Bonne Terre, 2400 tons. The four concentrators were of similar design.

To produce the millions of tons of pig lead generated during the 100-plus years of mining
operations, many mine shafts were opened and then closed. Figure 2-1 shows the large

number of shafts which were developed during this period.

2.3 Early History of the Sites

The first record of mining in St. Francois County is of Mine-a-Gebore, where operations were
conducted on a small scale between 1742 and 1762. Mine-a-Layne was discovered about 1795,
Mine-a-Manteo on the Big River in 1799, and Mine-a-la Plate about the same time. This early

mining was entirely for chunk galena found in the residuum, which required no milling.
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The modern history of lead mining, leading to the opening of the Lead Belt in St. Francois
County, began on a 946-acre tract of land, located at the present site of the community of
Bonne Terre. The site was known as La Grave Mines. On May 2, 1864, the St. Joseph Lead
Company (St. Joe) purchased this tract of land, and mining began in open pits that gradually
sloped downward until the operation devéloped into an underground mine; shafts were later

sunk for better access to the ore.

In 1869 the first diamond drill was brought to Bonne Terre. Through its use, large bodies of ore
were discovered that assured the development of the area as a great mining district. As many
as 15 companies were in production during the early years, from the 1860s to the early 1900s.
The St. Joseph Lead Company gradually acquired the holdings of these companies and became
the only operator in the district in 1933. Mine output from St, Francois County reached a peak
in 1942 when the concentrate equivalent of 197,430 ton of lead metal was produced. Table 2-1,
above, lists total mine production for St. Francois County by year of operation.

Because mining was conducted at numerous locations within St. Francois County, and in order
to properly focus the Rl and any subsequent studies or actions, the Rl site will be defined as
including historic mining, milling, and smelting facilities operated within St. Francois County and
will specifically include the following identifiable sites where mining, milling, and/or smelting are

known to have occurred;

Desloge

National
Leadwood
Elvins/Rivermines
Bonne Terre
Federal

Doe Run

Hayden Creek

Division of the St. Francois County "site" into specific mining impacted sites is consistent with
USEPA’s actions in other mining districts, including Cherokee County, Kansas, and Jasper
County, Missouri.
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23.1 Desloge Site
Site History and Nature of Operations (Buckley, 1908)

The Desloge Lead Company operated on property near Bonne Terre between about 1877 and
1886. The Desloge Consolidated Lead Company operated on properties in the vicinity of
Desloge between about 1830 and 1928.

The Desloge Lead Company, a family owned company, commenced mining operations in Bonne
Terre about 1877 and sold its Bonne Terre operations to St. Joe about 1886. After 1886, the
Desloge family acquired property near Desloge and commenced mining and milling operations
at that location (the Big River Mine Tailings Site) under the name Desloge Consolidated Lead
Company. St. Joe acquired Desloge Consolidated and the Desloge property and operation
about 1928 and continued to operate at the site through about 1958.

As of about 1910, Desloge Consolidated owned about 4,800 acres of land in St. Francois
County, most of which lay between the Desloge and Leadwood stations on the Mississippi River
and Bonne Terre railroad. Desloge Consolidated purchased the original tract of about 2,100
acres from the Bogy Lead and Mining Company. As of 1910, there was present on Desloge
property six shafts, a concentrating plant, roasters, furnaces, and a lead refinery. In 1910, three
of the six shafts were being operated. The No. 1 shaft was sunk deeper and worked for a while
after the property was purchased from Bogy, but when shaft No. 2 was sunk on the same ore
body, No. 1 was abandoned. In sinking Shaft No. 5, such an inflow of water was encountered

that it was subsequently abandoned.

In the early 1800s lead was mined from shallow depths at several places on land subsequently
owned by Desloge Consolidated. The best known diggings went by the name of Mine-a-Joe,
and the land upon which they were located was later prospected by Bogy and came to be
known as the "Bogy tract." The shallow diggings were reported to have been very rich, the ore
bodies lying in an east and west belt about 300 feet wide and over a mile long. The galena
occurred embedded in red clay filling crevices and lining the walls and roofs of caves and other
horizontal openings along bedding planes. There was no way of estimating the quantity of
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galena obtain from the shallow mines through 1887, the time at which Desloge Consolidated

came into possession of the property.

From 1894 (the first record of production by Desloge Consolidated) to December 31, 1906, there
was produced from the Desloge site disseminated deposits of about 115,367 short tons of
concentrates.

The nature of Desloge’s operations is summarized in the following chronology.

Year Report

1889 ... the Desloge Consolidated Lead Company is prospecting a tract of 2,300 acres of
magnesium limestone similar to the Bonne Terre formation ... a shaft has been sunk to
a depth of 220 feet ...."

1891  "The mineral recently discovered on Flat River has interested a number of parties ...
Desloge Consolidated Lead Company having already sunk a shaft which is producing
ore ... This company owns about 2,100 acres of mineral lands lying between Big River

and Flat River. One shaft has been sunk ...."

1894 'The Desloge Consolidated Company ... has its mine situated about one mile west of
Desloge station on the M.R.&B.TR.R. ... The land on which this company is now
operating was first prospected by the Bogy Lead Mining Co...."

1898 "The Desloge Consolidated Lead Company ... in 1892 controlled 2,100 acres of mineral
land ... it operates two shafts ...."

1899  “Desloge Consolidated Lead Company - The property of this company is located about
four miles south of Bonne Terre ... This property was formerly known as 'The Mine a
Joe or Bogy Mine’ on which mining commenced in 1801 ...."

1801  'The Desloge Consolidated Lead Company smelts the greater part of its concentrates

locally, but also ships a considerable part to custom smelters."
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Report

1903

1903

1904

1906

1923

1924

1929

1947

"St. Joe, Doe Run, Desloge, Central and Mine La Motte companies produced 44,545
tons in 1903 as compared with 41,192 tons in 1902 and with 35,132 tons in 1901. In
the case of the Desloge company this includes some lead smelted on contract by
custom smelters ... Desloge Consolidated Lead Company ... owns 3,881 acres of land

in the mineral belt of St. Francois county ... Three mines were operated during the year

"The Desloge Consolidated Lead Company is also building a new mill which will add

materially to its capacity.”

"The Desloge Lead Company has sunk a new shaft, and has increased its mill capacity

by 50 per cent. The company smelts only a part of its product, selling the remainder."

“The Central mine was unwatered and ... considerable new ground was added to the
property. New shafts were sunk by the Central, St. Joseph, Desloge and National

companies, and a madern 1,000 ton mill was erected at the Central mine."

“Desloge Consolidated Lead Company ... owns 4,704 acres of land ... During the past

year the company has operated three shafts ...."

"Desloge Consolidated Lead Company ... has been operating three shafts; at the
present time they are sinking a mill shaft so they can hoist direct into the crushing plant

... The mill has a capacity of 1,600 tons daily."

"An important change occurred during the year when the St. Joseph Lead Company
took over the properties of the Desloge Consolidated Lead Company at Desloge, about

the middle of the year."

"In St. Francois County [St. Joseph Lead Company] continued in 1947 to operate four
large groups of mines -the Bonne Terre, Desloge, Federal and Leadwood ... The
combined daily capacity of the four mills at the end of 1947 was more than 22,000 tons.

Treatment is by table concentration followed by flotation."
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Report

1950

1955

1956

1957

1958

"St. Joseph Lead Company ... operated its group of mines and four mills (Bonne Terre,
Desloge, Federal and Leadwood) in St. Francois County .. These mills have a
combined daily capacity of 26,800 tons. Mineral separation is by gravity methods

followed by flotation."
"St. Joseph Lead Company ... operated its Bonne Terre, Desloge, Federal and
Leadwood mine-mill units, its Doe Run and Hayden Creek mines in St. Francois County

(ore milled at the Federal and Leadwood mills) ...."

"St. Joseph Lead Company operated its Federal, Bonne Terre, Désloge and Leadwood

mills in St. Francois County."

"St. Joseph Lead Company operated ... its Federal, Bonne Terre, Desloge and

Leadwood mills in St. Francois County."

"The Desloge mill was shut down on June 16 ...."

Figure 2-2 shows the historical location of mining-related facilities, including mills, tanks, shafts,

roads, and disposal access.

Desloge’s early operations were further characterized by Buckley (1908):

"Mines No. 1 and 2. These shafts were located in the north east quarter of Section 1,

Township 36 North, Range 4 East, otherwise described as the southeast quarter of
Land Grant No. 870. They were about 800 feet apart. Shaft No. 2 was a little east of
Shaft No. 1. Shaft No. 1 was about 3,600 feet south and 35 degrees west of Desloge
station on the Mississippi River and Bonne Terre railroad. This shaft was sunk in 1873
by Bogy to a depth of 224 feet. Desloge Consolidated began prospecting this land in
1887 and began operations in .Shaft No. 1in 1890. The ore taken out was placed in a
stock pile to await the building of the mill, which was started May 1893. During early
1892, the company began sinking Shaft No. 2 to connect with a drift from Shaft No. 1.

The collar of this shaft was 840 feet above sea level.
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Big River Mine Tailings Sites

. “Mine No. 3. The shaft leading to Mine No. 3 was located about 3,300 feet a little north
of west of Desloge station on the Mississippi River and Bonne Terre railroad. It was

sunk in 1896. The collar of the shaft was 785 feet above sea level.”

"Mine No. 4. The shatft leading to Mine No. 4 was located about 4,300 feet south and
83 degrees west of Shaft No. 3. It was about 500 feet south of the Big River and 900
feet west of Owl creek. The collar of this shaft was 760 feet above sea level. The

sinking of this shaft was begun in 1902 and the first ore was hoisted in 1903."

"Mines No. 5 and 6 Shaft No. 5 was located near the line between the northeast

quarter and the northwest quarter Section 9, Township 36 North, Range 4 East, about
a half mile south of Leadwood. This shaft was abandoned before completion and Shatft
No. 6 was started 1,000 feet southeast of Shaft No. 5. This shaft was completed to a
depth of 494 feet. Shaft No. 5 was started at an elevation of 890.72 feet above sea

level, while the collar of shaft No. 6 was 903.72 feet above sea level."
. Site Facilities and Operations
Summarizing from the above:

1. Mining commenced at Desloge in 1830. Early operations at the site included

mining, milling, roasting, and smelting.

2. Ore feed to the Desloge mill was from multiple mines (shafts) in the Desloge and

nearby areas. Ore was hauled to the Desloge mill from remote locations by rail.

3. Roasting and smelting of ores at the Desloge site continued until about 1929 when

the property was acquired by St. Joe.

4. The Desloge mill was from time-to-time modernized and enlarged. The mill was

permanently closed in 1958.
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23.2 National Flat River
Site History and Nature of Operations (Buckley, 1908)

The area was purchased by St. Joe from the National Lead Company in 1936. From all available
records St. Joe did not operate the mill on the property.

As of about 1910, the St. Louis Smelting and Refining Company, a subsidiary of the National
Lead Company, owned 1284 acres of land, all of which was located within a radius of two miles
of Flat River station of the Mississippi River and Bonne Terre railroad. According to available
reports, this property was purchased from the Flat River Lead Company in May 18398. At that
time there was one shatft on the property, now known as Shaft No. 1. This shaft has a depth
‘of 332 feet. In 1894, the Flat River Lead Company produced 750 tons of concentrates. This was
the only production prior to the purchase by National as, not long after Flat River began

operations, the mine workings were flooded.

National purchased 600 acres of land from Mr. Wm. R. Taylor, in addition to that obtained from
the Flat River Lead Co. All of this land was prospected with a diamond drill before being
purchased. National began sinking Shaft No. 2 in August 1898, and the first production was
during July 1900. As of about 1910, National had five shafts on its property, four of which were
being operated. Shafts No. 1 and 2 were located on the same ore body, about 690 feet apart.
The mine workings at No. 1 and 2 were connected underground with Mine No. 3. Mines No.
4 and 5 were each separate. All of the ore obtained from these several mines was concentrated
at a mill, located just east of the office. Concentrates were shipped to National's smelter at
Collinsville, lilinois. The mill had a daily capacity of 1,600 tons. According to Buckley, "there
was produced from this property since the first shaft was sunk up to Dec. 31, 1906, 100,545

short tons of concentrates ...."

The nature of operations at National are summarized in the following chronology.
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Report

1894

1897

1898

1899

1900

1902:

1903

“The Flat River Lead Company - The property of this company embraces 1295 acres of
land, all in one body, and is located in the great Flat River district ... The working plant
is a complete one, embracing hoisting engines, ... twenty company houses, and the

towns Leadville and Taylor Place."

"The old works of the St. Louis Smelting and Refining Co. at St. Louis were again put
in operation to smelt ores for southeastern Missouri and the Joplin district. From this

time St. Louis increased rapidly in importance as a center of lead production."

"The St. Louis Smelting and Refining Co., a constituent of the National Lead Co,,
acquired property in the disseminated district of Missouri and began its development,

leading to a large production of lead in the course of a few years."

"The St. Louis Smelting and Refining Company ... has secured possession of the old
Taylor mines situated about one mile south of Desloge ... the present company has

sunk a new shaft ...."

".. The St. Louis Smelting and Refining Co. located at a station called Frisco on the
M.R.&B.T.R.R.; has purchased what is known as the Taylor property, and has erected
and equipped a plant ...."

"... St. Louis Smelting & Refining Company - The 1,200 acres of land owned by this
company is located between the two large mining towns of Desloge and Flat River.
The old Taylor Mine, extensively worked some years ago, is on the property, the same
changing hands in 1897 ... The old Taylor shaft was abandoned and shaft No. 2
commenced in August 1898. Shaft No. 3 ... is located 2,400 feet north northeast of
shaft No. 1 ... The plant was completed in July 1901."

"... St. Louis Smelting and Refining ... owns 1,200 acres of mineral lands located
between Desloge and Flat River ... Two mines were operated the past year ... The 176

jigs in this plant are divided into four distinct divisions ...."
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Report

Year

1904

1906

1912

1913

1923

1923

1924

1931

'"The National Lead Company now ships the product of its Derby mines to the new

smelter at Collinsville, lllinois. ..."
"New shafts were sunk by the Central, St. Joseph, Désloge and National companies...."

"The St. Louis Smelting & Refining Co. relinquished its lease of the Potosi Lead Co.'s

mine near Leadwood and the mine was operated by the owners ...."

“The St. Joseph Lead Company and the Doe Run Lead Company were merged under
the name of the former company. The St. Louis Smelting and Refining Company ...

received the crude ore from the Potosi Lead Co.’s mine for treatment.”

"The Pim tract, upon which there is a large body of ore, is being opened by the St.
Louis Smelting & Refining Co."

“... St. Louis Smelting and Refining Company ... owns 1,975 acres of mineral lands ...
The company has a 2,500 ton concentration mill ... During the past year the company
operated seven shafts ... During the past year the company sank and put into operation
one of the deepest shafts in the history ... Federal Lead Company ... The company
has twelve shafts including those purchased from the Central Lead Co. ... On October
23, 1923, the St. Joe Lead Co. purchased the entire holding of the Federal Lead Co.

St. Joe Lead Company ... This company is divided into four divisions, namely,

Bonne Terre Division, Leadwood Division, Rivermines Division and Federal Division ...."

"St. Louis Smelting and Refining Company ... During the last year this company

operaied seven shafts ...."

"The St. Louis Smelting and Refining Company ... operated its mines in St. Francois
County a total of 238 days during the year; the St. Joseph Lead Company operated
222 days; the Doe Run Lead Company 224 days...."
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Year Report

1947  'In St. Francois County [St. Joseph Lead Company] continued in 1947 to operate four
large groups of mines -the Bonne Terre, Desloge, Federal and lLeadwood ... The
combined daily capacity of the four mills at the end of 1947 was more than 22,000 tons.

Treatment is by table concentration followed by flotation ...."

1955  “St. Joseph Lead Company ... operated its Bonne Terre, Desloge, Federal and
Leadwood mine-mill units, its Doe Run and Hayden Creek mines in St. Francois County
(ore milled at the Federal and Leadwood mills) ...."

1961 "St. Joseph Lead Company mined lead ore and operated its Bonne Terre, Leadwood
and Federal mills. The company closed its Bonne Terre mine in August, its Bonne
Terre mill in September and its National mine in October."

1975  "St. Joe Minerals Corp. donated 8,500 acres of land in St. Francois County to the State
of Missouri for use as a state park ... The propenrty ... is in the Flat River area of the Old
Lead Belt on which St. Joe discontinued mining in 1970."

Figure 2-3 shows facilities associated with the early mining operations at National.

Early operations at National were further characterized by Buckley (1908):

"Mines No. 1 and 2. The shaft at Mine No. 1 was sunk in 1893. During 1904, 750 tons

of concentrates were produced, after which the mine was flooded and permanently
abandoned. This shaft was sunk when the property was owned by the Flat River Lead
Co. Owing to the shafts small size, it was not dewatered after the property was
purchased by National. Shaft No. 2 was started in August 1898, and the first ore was
hoisted in May 1900. This shaft was located about 825 feet east of the St. Francois
station on the Mississippi River and Bonne Terre railroad. Shaft No. 1 was located 690
feet southwest of Shaft No. 2. The collar of Shaft No. 2 was 791.3 feet above sea

level."
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“Mine No. 3. This mine was located 2,700 feet north of the St. Francois station on the .
Mississippi River and Bonne Terre railroad and the same distance a little west of north
of Shaft No. 2. The sinking of the shaft leading to Mine No. 3 was begun in June 1899,
Mining operations began in May 1900. The collar of this shaft was 839 above sea

level."

“Mine No. 4. The sinking of the shaft [eading to Mine No. 4 was begun in June 1902.
The first ore was hoisted from the in March, 1903. This shaft was located 2,740 feet
north and 70 degrees east of No. 2. The collar of this shaft was 764.3 feet above sea

level."

"Mine No. 5. This mine was located 5,130 feet south, and 72 degrees east of Mine No.
2,near the right of way of the lllinois Southern railroad. The sinking of Shaft No. 5 was
begun in February 1906. National began hoisting ore from this shaft in March 1907.

The collar of the shaft was at an elevation of 779.1 feet."

Site Facilities and Operations .

Summarizing from the above:

1.  Mining commenced at National in 1894. Early operations at the site included mining
and milling.
2. Ore feed to the National mill was from multiple mines (shafts) in the Flat River and

nearby areas. Ore was hauled to the mill from remote locations by rail.

3. The National mill was from time-to-time modernized and enlarged. The mill was

permanently closed in 1936.
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Leadwood

Site History and Nature of Operations (Buckiey, 1908)

St. Joe commenced mining in the Leadwood area in 1894. During 1903 it commenced

construction of the Hoffman mill. The nature of St. Joe's operations at Leadwood is summarized

in the following chronology.

Year

Report

1864

1890

1894

1904

1802

"Organization of St. Joseph Lead Co., which purchased La Grave mines at Bonne Terre.

Active operations begun in 1865."

"Completion of Mississippi River & Bonne Terre Railroad and removal by St. Joseph

Lead Co. of its smelting furnaces from Bonne Terre to Herculaneum."

"St. Joseph Lead Company .. property is situated in and around Bonne Terre ...
Beside the mines immediately around the mill, the company is working two other shafts,
known as Nos. 7 and 8 respectively, the first being about one mile southwest of the
mill; the other being on what is known as the Crawley tract, situated on Flat River,

about one mile east of the railroad station of that name ...."

'The St. Joseph Lead Company, the largest individual producer of lead in the country,
has gained in output by enlarging the Bonne Terre mill, by putting into partial operation
a new mill at the Hoffman shaft which will be capable of handling 1,000 short."

"St. Joseph Lead Company ... the following brief description ... mine No. 1 and mill at
Bonne Terre ... Mine No. 3; Mine No. 4; Mine No. 5; Mine No. 6; Mine No. 7; Mine No.
8 or Crawley shaft; Mine No. 10, known as the Gumbo ... This mine is reached by a
switch three and one half miles long leaving the main line at Elvins on the
M.R.&B.T.R.R.... Mine No. 11 is on land ... that was owned by William and Thomas
Hunt ... In speaking of this mine it is frequently called the 'Hunt Shaft’; Mine No. 12 The

Hoffman ... is not yet in operation ...."
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Report

1903

1903

1904

1904

1906

1910

1923

“... St. Joe, Doe Run, Desloge, Central and Mine La Motte companies produced 44,545
tons in 1903 as compared with 41,192 tons in 1902 and with 35,1 32tons in 1901 ... The
St. Joseph Lead Company has been making extensive improvements in its mines and
its smelting plant at Herculaneum, and is completing a large new concentrating plant
at the Hoffman shaft ...."

"St. Joseph Lead Company ... The company operated six mines during the year 1903
... The company has an immense smelter located at Herculaneum ... where the ores
from its own mines and those of the Doe Run Company are smelted ... Hoffman Mine
(St. Joseph Lead Company) This is a new mine and mill site still in course of

construction ...."

"Description of the New Hoffman Mill ... built by the St. Joseph Lead Company during
the years 1903-1904, is located at Owl Creek, about 4.5 miles west of Flat River. It has
a capacity of about 1200 tons per 24 hours ...."

'The St. Joseph Lead Company, the largest individual producer of lead in the country,
has gained in output by enlarging the Bonne Terre mill, by putting into partial operation
a new mill at the Hoffman shaft which will be capable of handling 1,000 short tons of

ore per day ...."

"The Doe Run Company decided to erect a 1,200- ton mill and the capacity of the new
Leadwood smelter of the St. Joseph Company was increased by the addition of ten

roasting furnaces."

“The first new company to begin deep mining in this [southeast Missouri] district in
several years is the Potosi Lead Company, which in early 1910, began a shaft near

Leadwood."

"On October 23, 1923, the St. Joe Lead Co. purchased the entire holding of the Federal
Lead Co. The purchase price was $10,000,000 ... St. Joe Lead Company ... This

company is divided into four divisions, namely, Bonne Terre Division, Leadwood
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Report

1947

1950

1955

1956

1958

1960

1961

Division, Rivermines Division and Federal Division ... In the course of 30 days they
expect to have the Leadwood, Rivermines and Federal divisions cut together, making
all three divisions one vast mine ... During the past year this company operated 25

shafts ...."

“In St. Francois County [St. Joseph Lead Company] continued in 1947 to operate four
large groups of mines -the Bonne Terre, Desloge, Federal and l.eadwood ... The
combined daily capacity of the four mills at the end of 1947 was more than 22,000 tons.

Treatment is by table concentration followed by flotation ...."

"St. Joseph Lead Company ... operated its group of mines and four mills (Bonne Terre,
Desloge, Federal and Leadwood) in St. Francois County ... These mills have a
combined daily capacity of 26,800 tons. Mineral separation is by gravity methods

followed by fiotation."

"St. Joseph Lead Company ... operated its Bonne Terre, Desloge, Federal and
Leadwood mine-mill units, its Doe Run and Hayden Creek mines in St. Francois County

(ore milled at the Federal and Leadwood mills) ...."

"St. Joseph Lead Company operated its Federal, Bonne Terre, Desloge and Leadwood
milis in St. Francois County ... Two new 9- by 12-foot rodmills were installed in the

Leadwood mill ...."

"About midyear, the Hayden Creek mine was closed indefinitely and equipment

removed."

"... St. Joseph Lead Company [operated their] Federal, Bonne Terre and Leadwood

mills (St. Francois County)."

"St. Joseph Lead Company operated ... its Bonne Terre, Leadwood and Federal mills
in St. Francois County. The Bonne Terre mill, however, was permanently closed in

September ... the Federal mill was convenrted to all fiotation ...."
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Report

1961

1962

1963

1975

"St. Joseph Lead Company mined lead ore and operated its Bonne Terre, Leadwood
and Federal mills, The company closed its Bonne Terre mine in August, its Bonne

Terre mill in September and its National mine in October."

"St. Joseph Lead Company operated ... its Federal and Leadwood mills in St. Francois
County until they were closed by strike on July 27, 1962."

"More than two million tons of lead ores was mined at St. Joseph's Federal mine near
Flat River. The ore was processed at the company operated Federal and Leadwood

mills ...."

"St. Joe Minerals Corp. donated 8,500 acres of land in St. Francois County to the State
of Missouri for use as a state park ... The property ... is in the Flat River area of the Old

Lead Belt on which St. Joe discontinued mining in 1970."

Mills and other historical mining facilities at Leadwood are shown in Figure 2-4.

Site Facilities and Operations

Summarizing from the above:

St. Joe commenced mining at Leadwood in 1894, Early operations at the site included

mining, milling, and roasting.

2. Ore feed to the Leadwood mill was from multiple mines (shatts) in the Leadwood and
nearby areas. Ore was hauled to the Leadwood mill from remote locations (early) by
rail and (later) by truck.

3. Some roasting of ores may have continued at Leadwood through about 1920.

4. The Leadwood mill was from time-to-time modernized and enlarged. The mill was
permanently closed about 1965.
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Eilvins/Rivermines

Site History and Nature of Operations (Buckley, 1908)

The nature of operations at Elvins/Rivermines is summarized in the following chronology.

Year Report

1864 "Organization of St. Joseph Lead Co., which purchased La Grave mines at Bonne Terre.
Active operations begun in 1865."

1887  "Opening of Doe Run mine near Farmington"

1887: "... The Doe Run Lead Company - Location of plant, northwest one-fourth of section 16,
township 35, range 5 east; ... 1 incline and 1 vertical shaft; ... The mine is new and has
been recently purchased by members of the St. Joseph Lead Company ...."

1889  "Development of disseminated ore at Flat River."

1890  "Completion of Mississippi River & Bonne Terre Railroad and removal by St. Joseph
Lead Co. of its smelting furnaces from Bonne Terre to Herculaneum ... Practically, the
make of soft lead is controlled by the operations of three great Missouri lead mining
companies, the St. Joe, Doe Run and Mine La Motte ...."

1890 '"The Saint Joseph Lead Company has built a narrow gauge railroad ... between
Herculaneum and Bonne Terre, and is extending to Doe Run, and will soon be in a
position to transfer its smelting operations to Herculaneum."

1891 "The mineral recently discovered on Flat River has interested a number of parties ... and
shafts are being sunk by the Doe Run Lead Company ... Doe Run Lead Co. ... The
company has recently purchased a large tract of mineral land on Flat River ... upon
which two shafts are being sunk ...."

1894  ".. Doe Run Lead Company - The mines of this company are situated at Doe Run ... the
southern terminus of the M.R.&B.T.R.R.... The principal part of their ore is now coming
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Year  Report ‘

from Flat River ... The shaft is 10 or 12 miles from Doe Run to which point the ore is

taken for concentration ...."

1899  “... Doe Run Lead Company ... owns 4,000 acres of mineral fand ... The mines of this
company are located on its lands at Flat River Station, and its reduction works at the
town of Doe Run ... Columbia Lead Company - This is a new company, with a new
shaft ... The company owns 920 acres of land adjoining the lands of the Central Lead
Company and the St. Louis Smelting and Refining Company. A shaft has been sunk
... this shaft and the mill ... 250 ton concentrating plant ...."

1900  "The third annual report of the Columbia Lead Company shows that since the mill was
started on January 10, 1900, there were produced 3,444 tons of concentrates from
50,483 cars of crude ore, weighing about 1 ton each. During 1800 the company was
engaged principally in sinking its No. 2 shaft to develop the Pim ore body ...."

1902 "Columbia Lead Company ... owns 944 acres of land near Flat River ... Two mines were
operated during the year ... Doe Run Lead Company ... owns 4,000 acres of land ...
There are three shafts of the prdperty ... These shafts are located near Flat River ... with
switches leading to each shaft ... The company was organized nineteen years ago ...
[and] optioned at that time a portion of its present holding from Mr. Wm. R. Taylor, who
had done some mining at Doe Run ... After Doe Run had drilled here for six or eight
months ... it purchased the property ... A shaft was sunk, a very extensive mill erected,
together with a number of calcine furnaces and a refinery ... the company [also]
optioned a large body of land in the ... Flat River district ... The first property drilled ...
was owned by King Williams. It then moved to ... the Crawley tract; thence to the
Walton tract, on which ... it decided to sink a shaft ... The shaft was started ... a water
channel was encountered ... this attempt was abandoned ... another shaft started
about 1,000 feet distant ... After a lapse of another year, No. 2 shaft was started ...
Following this another year found it sinking shaft No. 3 ... Following this shaft No. 4 was
started ... No. 5 shaft sunk in four months."
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Report

1903

1903

1904

1906

1909

1911

"The Federal Lead Company, which owns the Derby property, did not produce heavily,
nor did the Commercial Lead Company, which has leased the Columbia Lead property,

make its normal product.”

"Commercial Lead Company ... since June 13, 1803 has been in charge of the land
and plant formerly known as Columbia Lead Company ... mines were then leased to the
above named company ... Two shafts ... opened ore bodies which were worked during
the year ... The third shaft was started during the year ... The company owns and
operates a most complete plant ... Mill has a capacity of 250 tons ... Doe Run lead
Company ... owns 4,000 acres of land in section 6, 7, 16, and 17, townships 35 and 36,
ranges 4 and 5, St. Francois County ... Three mines were operated during the year ...
The mines are located on company lands at Flat River, while its reduction works are

located at Doe Run ...."

" ... The Doe Run Company has operated to full capacity."

"The Doe Run Company decided to erect a 1,200-ton mill and the capacity of the new
Leadwood smelter of the St. Joseph Company was increased by the addition of ten

roasting furnaces."

"... Doe Run Lead Company ... owns and controls 6,548 acres of land in this county ...
The mining operations of this company are carried on through seven shafts -Nos. 1 and
4 are at Flat River; Nos. 2 and 3 are at Central, about one fourth mile west of Flat River:
Nos. 9 and 11 at Esther, two miles east of Flat River; No 6 at Elvins, one mile south;

and no. 8 at Mitchell ... the new 2,000 ton mill at Elvins is worthy of special mention ...."

“The milling capacity of the Flat River district has greatly increased during the past two
years. In 1807, the Federal Lead Company completed the erection of a large
concentrating plant having a capacity of 3,000 tons per day. The Doe Run Lead
Company remodeled the plant located on the old Columbia Lead Company's property
and are now erecting a large plant west of Elvins. This mill will have a capacity of 1,500

tons per day."
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Report

1913

1915

1923

1924

1931

1947

1950

"The St. Joseph Lead Company and the Doe Run Lead Company were merged under

the name of the former company.”

‘The Doe Run Company are erecting an additional section to their mill No. 3, the mill

at Doe Run having been closed down."

“.. On October 23, 1923, the St. Joe Lead Co. purchased the entire holding of the
Federal Lead Co. ... St. Joe Lead Company ... This company is divided into four
divisions, namely, Bonne Terre Division, Leadwood Division, Rivermines Division and
Federal Division ... In the course of 30 days they expect to have the Leadwood,
Rivermines and Federal divisions cut together, making all three divisions one vast mine

. During the past year this company operated 25 shafts ...."

"Doe Run Lead Company ... controls 6,998 acres of land ... The company operated five

shafts ... Most of the mines are located near Rivermines, ...."

“The St. Louis Smelting and Refining Company ... operated its mines in St. Francois
County a total of 238 days during the year; the St. Joseph Lead Company operated
222 days; the Doe Run Lead Company 224 days ...."

“In St. Francois County [St. Joseph Lead Company] continued in 1947 to operate four
large groups of mines - the Bonne Terre, Desloge, Federal and Leadwood ... The
combined daily capacity of the four mills at the end of 1947 was more than 22,000 tons.
Treatment is by table concentration followed by flotation ...."

"St. Joseph Lead Company ... operated its group of mines and four mills (Bonne Terre,

‘Desloge, Federal and Leadwood) in St. Francois County .. These mills have a

combined daily capacity of 26,800 tons. Mineral separation is by gravity methods
followed by flotation ... Ore from two other shafts at Doe Run is trucked to the Federal
mill."
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Year Report

1975  "St. Joe Minerals Corp. donated 8,500 acres of land in St. Francois County to the State
of Missouri for use as a state park ... The property ... is in the Flat River area of the Old

Lead Belt on which St. Joe discontinued mining in 1970."

Figure 2-5 shows the early mill and mining facilities at Elvins/Rivermines.

Site Facilities and Operations

Summarizing from the above:

1.  Mining commenced at and near the Elvins/Rivermines site about 1890. Early operations

included mining, milling, roasting, and smelting.

2. Doe Run commenced mining in the Flat River area in 1891. Early operations at the site

included mining, milling, and roasting.

3. Subsequent to its entry into the Flat River area, Doe Run acquired existing properties,
including those properties and operations of the Columbia Lead Company and

Commercial Lead Company.

4. In early years, milling operations were conducted at numerous locations, including the
properties and operations of the Columbia Lead Company and Commercial Lead

Company.

5. By about 1909 milling at Elvins had been consolidated at one site.

6. Ore feed to the Elvins mill was from multiple mines (shafts) in nearby areas. Ore was
hauled to the mill from remote locations by rail, above-ground (early), and under-ground

(later).

7. The Elvins mill was from time-to-time modernized and enlarged. The mill was

permanently closed about 1940.
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235 Bonne Terre Site
Site History and Nature of Operations (Buckley, 1908)

The St. Joseph Lead Company was organized in 1864 and began mining operations at Bonne
Terre in 1865. The original tract of land owned by St. Joe was purchased from

Anthony La Grave. Prior to this, the property was owned by the Valle and Aubuchon families.
Surface mining (diggings) was conducted in this locality prior to 1820, the earliest operations

being carried out at what was known as the Pratt mine.

Upon taking charge of the property, St. Joe introduced many improvements, chief among which

was prospecting with a diamond drill, which was inaugurated in 1869.

In 1880, a railroad was completed from this plant to Summit, a small station on the St. Louis, Iron
Mountain and Southern Railroad. In 1883 the St. Joe Bonne Terre mill and associated works
were almost completely destroyed by fire, after which a new and larger plant was erected. The
Pen Diggings property, consisting of over 300 acres, was purchased in 1883, while in 1886, the
adjoining Desloge Lead Company mines, which had been operated since 1877, were also
purchased. (Note: The Desloge Lead Company operated on property near Bonne Terre
between about 1877 and 1886. A separate company, Desloge Consolidated Lead Company,
operated on properties in the vicinity of Desloge between about 1890 and 1928.)

The year 1800 marked the completion of the Mississippi River and Bonne Terre Railroad, which
connected the St. Francois County lead mines with the St. Louis, Iron Mountain and Southern
Railroad and the Mississippi River at Riverside. At about this same time, St. Joe completed
construction of a smelting plant at Herculaneum, where all of the St. Joe ores were subsequently
smelted, althouéh part of the ores continued to be calcined by St. Joe at Bonne Terre,
Leadwood and perhaps elsewhere in St. Francois County.
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By about 1910, St. Joe had acquired rights to approximately 19,000 acres of mine and timber
lands located mainly in St. Francois County. New shafts were sunk from time to time at Bonne
Terre and on other St. Joe mine lands. By about 1908, the company had sunk 21 shafts. Nine
of these were completed and used during the early production history of the company and were
abandoned prior to about 1905. Figure 2-6 shows the historical mining facilities associated with

the Bonne Terre site.
The nature of St. Joe's operations at Bonne Terre is summarized in the following chronology.

Year Report

1864  "Organization of St. Joseph Lead Co., which purchased La Grave mines at Bonne Terre.

Active operations begun in 1865."

1869  "lnauguration of diamond drill prospecting by St. Joseph Lead Co. at Bonne Terre,
discovery of disseminated ore at depth."

1878  "Blast furnaces substituted for reverberatory at works of St. Joseph Lead Company.”

1883  "Destruction by fire of mill and mine buildings of St. Joseph Lead Company, at Bonne

Terre, replaced immediately by large and improved works."

1884  "Destruction by fire of works of Desloge Lead Co. at Bonne Terre, and purchase of

mine by St. Joseph Lead Company."

1887  "At Bonne Terre, the Saint Joseph Lead Company is turning out lead at the rate of
13,500 tons a year, ... reduction works and principal shaft in section 14, township 37,
range 4 east, St. Francois County ...."

1880  "Completion of Mississippi River & Bonne Terre Railroad and removal by St. Joseph
Lead Company of its smelting furnaces from Bonne Terre to Herculaneum."
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1891

1894

1904

1961

"St. Joseph Lead company ... These mines are located at Bonne Terre ... During the
past year 13,817.5 tons of pig lead were produced ... The following three mines were
in operation ... Shaft No. 1 ... mine No. 4 ... Mine No. 5 ...."

"St. Joseph Lead Company .. property is situated in and around Bonne Terre ...
Beside the mines immediately around the mill, the company is working two other shafts,
known as Nos. 7 and 8 respectively, the first being about one mile southwest of the
mill; the other being on what is known as the Crawley tract, situated on Flat River,

about one mile east of the railroad station of that name ...."

“The St. Joseph Lead Company, the largest individual producer of lead in the country,
has gained in output by enlarging the Bonne Terre mill, by putting into partial operation
a new mill at the Hoffman shaft which will be capable of handling 1,000 short."

"St. Joseph Lead Company operated ... its Bonne Terre, Leadwood and Federal mills
in St. Francois County. The Bonne Terre mill, however, was permanently closed in

September ... the Federal mill was converted to all fiotation ...."

St. Joe's early operations were further characterized by Buckley (1908):

"Present shafts No. 1, 2, 3, 4, 5, and 6, were all connected with the same ore body
located at Bonne Terre. Likewise, the underground workings of the mines serviced by
these shafts were all connected. The abandoned shafts were known as the Jones,
Parsons, Hoadley, Cottonwood, Clare, Clinton, Camp, Hathaway, Old No. 2, Pen
Diggings, Old No. 4, Pump and No. 13 (Air shaft). Shafts No. 7 and 9 were located
about a mile and a quarter southwest of Mine No. 1. They were, however, in the same

general area as the main workings of the St. Joe mines.

"At Bonne Terre, Shaft No. 8, commonly known as the Crawley was located about
three-fourths of a mile almost due east of the Flat River station on the Mississippi River
and Bonne Terre Railroad. Shaft No. 10, known as the Gumbo, was located in the
North West 1/4 of Section 2, Township 36N, Range 4E, about four miles south of Mine
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No. 1 and about 2 1/4 miles west of the St. Francois station on the Mississippi River
and Bonne Terre Railroad. Mine No. 11, known as the Hunt, was located in the North
West corner of Section 3, Township 36N, Range 4E, northeast of Leadwood near the
Big River. Mines No's 12 and 14, known as the Hoffman shafts, were located at
Leadwood, near the center of Section 4, Township 36N, Range 4E. All of these mines
were connected by spurs or branches with the Mississippi River and Bonne Terre

railroad.

"The mines at Bonne Terre consist of two groups, the first and most important being
reached through No. 1, 2, 3, 4, 5 and 6 and the Jones, Parsons, Hoadley, Cottonwood,
Ciare, Clinton, Camp, Hathaway (Old No. 4), Old No. 2, Pen Diggings, Pump and Air
(No. 13) shafts. This group of mines, the underground workings of which were all
connected, were reached at one time or another through eighteen separate shafts. in
addition to these 18, there were several shallow abandoned shafts, frorm which some
ore was mined at an early date. These mines underlie the City of Bonne Terre. The
second group of mines were about 1 1/4, miles southwest of Mine No. 1 and were
reached through two shafts known as No. 7 and No. 8. The two groups were separate

but the mines of each group were connected underground at one or more levels.

“The first group of mines was entered by a ladder way in the Camp shaft. The collar of
this shaft was at an elevation of 800 feet. From the bottom of this shaft the lower
workings were reached by stairways and foot- paths. Shafts 1, 2, 3, 4, 5 and 6 were

used for hoisting ore to the surface.”
Definite information as to when the early shafts were sunk was not readily available. As noted,
St. Joe began operations in 1866 following a period of desultory shallow mining extending from
before 1820.

Site Facilities and Operations

Summarizing from the above:
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1. St Joe commenced mining at Bonne Terre in 1865. Early operations at the site
included mining, milling, roasting, and reverberatory furnace smelting.

2. The St. Joe Bonne Terre mill was destroyed by fire in 1883; a new, larger mill was

immediately constructed.

3. In 1884 fire destroyed the adjoining Desloge Lead Company mill. St. Joe subsequently

acquired the mines and integrated their production into that of its Bonne Terre mill.

4. Ore feed to the Bonne Terre mill was from multiple mines (shafts) in the Bonne Terre
and nearby areas. Ore was hauled to the Bonne Terre mill from remote locations by

rail.

5. Smelting of ores at Bonne Terre ceased about 1890, when St. Joe completed
construction of its Herculaneum facility. Some roasting of ores may have continued at
Bonne Terre through about 1920.

6. The Bonne Terre mill was from time-to-time modernized and enlarged. The mill was

permanently closed in 1961.
236 Federal
Site History and Nature of Operations (Buckley, 1908)

The Federal Lead Company began operations in the Old Lead Belt in 1902, producing that year,
from one shaft, 4,320 short tons of concentrates. Subsequent to its organization, the company
acquired by purchase the properties formerly owned by the Irondale Lead Company, the Derby
Lead Company, the Central Lead Company, the Missouri Lead Fields Company, and several
other smaller tracts owned by companies and individuals. In all, by about 1910, the company
owned the fee to nearly 16,000 acres of land in St. Francois and Washington counties. As of
1908 there were seven producing mines on Federal property, each of which was reached by a
shaft equipped with hoisting appliances. Two additional shafts were completed in 1908.
BUckley (1908) notes that there were four additional shafts on Federal property, all of which had
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been temporarily abandoned. In all, it would appear that in 1908 there were 10 shafts operating

on Federal Old Lead Belt properties.

The nature of Federal's operations is summarized in the following chronology (Welch, 1991):

Year

Report

1891

1894

1898

1899

1899

‘The mineral recently discovered on Flat River has interested a number of parties ... and

shafts are being sunk by the ... Central Mining Company."

“The Central Lead Company - This company is the owner of 1400 acres, situated in the
very heart of this great Flat river basin ... In 1890 the company commenced the sinking
of a shaft ... The shaft was completed to a depth of 380 feet in the summer of 1983
and in October the erection of hoisting plant and concentrator works was begun ... The
Leadington Lead Company ... is one of the new companies in this section ... The mine
is situated on part of what was formerly known as the ‘McKee mines' and is about two
miles distant (east) from Flat River ... This company was first known as the Farmington
Prospecting and Mining Company, but in January 1894 changed its name ... one shaft

on the property ... also have a mill of 100 tons capacity ...."

"The Central Lead Company ... controls 1,600 acres of mineral lands, operates two
shafts ... This company having purchased the property and plant of the Theorodore
Lead Co., the following must be added to the property ... 184 acres of mineral lands,

one shaft .."

"Organization of the American Smelting and Refining Co., which acquired a large
number of the silver-lead smelting and refining works of the United States, Several of
these were promptly dismantled ... Entrance of the Guggenheims, under the name of

the Federal Lead Co., into the disseminated district of southeastern Missouri."

"Central Lead Company ... owns 1,604 acres of land in the great Flat river mineral belt
... Prospecting was commenced in 1876 ... but not until 1890 did the company sink a
shatft ... There are now two shafts in operation ... Union Lead Company -... has secured

the property and plant of what was formerly known as the Donnelly Mining Company,
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Report

1900

1900

1800

1901

1901

1902

embracing 520 acres of land and a 100 ton plant. This mine is about 2 miles southeast
of Flat River Station on the M.R.&B.TR.R. ...."

“Organization of Guggenheim Exploration Company which acquired, among other
things, the capital stock of the Federal Lead Co. and of the Missouri Smelting
Company."

"The Guggenheim Exploration Company was organized to take over the properties of
M. Guggenheim’s Sons in southeastern Missouri, including the Federal Lead Company
... The company also operates the mines and mineral lands of Union Lead and Oil
Company, including the large area purchased from the Missouri Lead Fields Company.”

‘The Cathrine Lead Company ... started its mill on December 1, 1900. There are fully
equipped two shafts, distant about 1,000 feet from one another, the mine being

connected with the mill by a ... tramway 9,125 feet long."

"Absorption by the American Smelting and Refining Co. of the smelting interests of M.
Guggenheim’s Sons the latter becoming, however, the dominating factor in the
amalgamated company. The American Smelting and Refining Co. assumed control of
the lead market, fixing the price both for producers and consumers, and regulating the
output by agreement with the large producers and by adjustment of its smelting

charges in connection with small producers."

"In southeast Missouri the principal increase in production, among the older mines, was
with the Saint Joseph Lead Company and with the Central Lead Company. The latter
company has put a new-shaft in operation and has blown in a new furnace ... The
Columbus Lead Company and the Catherine Lead Company make no pig lead ...."

"... Central Lead Company ... owns 1,604 acres of land ... there are three mines on the
tract ... Shaft No. 1 ... Roger's Shaft ... Theodore Shatft ... Federal Lead Company ...
owns 500 acres of land in the Fiat River district ... One shaft was operated during the
year ... shaft No. 2 has been sunk ... located 1,000 feet east of Flat River and 1,900
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Report

1903

1903

1904

1904

1905

feet west of the mill and shaft No. 1 ... Derby Lead Company ... owns 6,000 acres of
land, part which adjoins some of the fine mining properties in the Fiat River district. The
company has sunk two very deep shafts ... The shafts are located three quarters of a
mile south of Elvins, a station on the M.R.&B.TR.R. ...."

"The Central Lead Company, in the Flat River District, is not expected to make so much
lead in 1904 as was produced in 1903 ... The Federal Lead Company, which owns the

Derby property, did not produce heavily.”

"Central Lead Company ... owns 1,604 acres of mineral lands in the Flat River district ...
Three mines were operated during the year ... Federal lead Company ... mineral land
owned by this company is located in St. Francois and Washington counties, the total
amounting to 13,500 acres ... The Derby is known as Federal No. 2 ... ore from the
Derby mine (distance about two miles) is brought by rail ... At present two mines are
in operation ... When the plant at Federal No. 1 is completed its capacity will be about

1,200 tons per day ...."

"Federal Lead Company ... commenced operations in 1900 ... the property, known as
the Derby Lead Company [is] controlled by the Federal people ... one large

concentrating plant performed all work required by the three mines in operation."

"Central Lead Company produced 3,812 short tons of lead in 1904 ... The Central Lead

Company has been sold to the American Smelters Security Company.”

"... in southeast Missouri, ... The Federal Lead Company which is controlled by the
American Smelting and Refining Company, and which owns the Derby and Federal
mines in the Flat River district ... acquired the mines, concentrator and smelting plant
of the Central Lead Company. This company, when in full operation, has produced

5,500 tons of lead per year."
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Report

1906

1906

1911

1912

1913

1915

1923

"Madison Lead and Land Company - This company purchased the property of what
was known as the Catherine Lead Company, which consisted of 1,580 acres of land
adjoining the Mine La Motte property."

“The Central mine was unwatered and ... considerable new ground was added to the
property. New shafts were sunk by the Central, St. Joseph, Desloge and National

companies, and a modern 1,000 ton mill was erected at the Central mine."

"The milling capacity of the Flat River district has greatly increased during the past two
years. In 1907, the Federal Lead Company completed the erection of a large
concentrating plant having a capacity of 3,000 tons per day."

"... the Madison Lead & Land Company leased the Catherine mine and mill to the

Federal Lead Company."
"The Federal Lead Company operated the Catherine mine."

"During the past year the Mine, located near Fredericktown, has been re-opened by the
Federal Lead Company. This mine was formerly operated by the Madison Lead and
Land Company ... The magnetic plant of Federal Lead Company which burned in
October 1912, will be rebuilt."

"Federal Lead Company ... owns over 1,400 acres of mineral land ... At present this
mill is treating 4,800 tons of ore ... The company has twelve shafts including those
purchased from the Central Lead Co. ... On October 23, 1923, the St. Joe Lead Co.
purchased the entire holding of the Federal Lead Co. The purchase price was
$10,000,000 ... St. Joe Lead Company ... This company is divided into four divisions,
namely, Bonne Terre Division, Leadwood Division, Rivermines Division and Federal
Division ... In the course of 30 days they expect to have the Leadwood, Rivermines and

Federal divisions cut together, making all three divisions one vast mine ...."
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Report

1947

1950

1955

1960

1963

1975

"In St. Francois County [St. Joseph Lead Company] continued in 1947 to operate four
large groups of mines - the Bonne Terre, Desloge, Federal and Leadwood ... The
combined daily capacity of the four mills at the end of 1947 was more than 22,000 tons.

Treatment is by table concentration followed by flotation.”

"St. Joseph Lead Company ... operated its group of mines and four mills (Bonne Terre,
Desloge, Federal and Leadwood) in St. Francois County .. These mills have a
combined daily capacity of 26,800 tons. Mineral separation is by gravity methods

followed by flotation.”

"St. Joseph Lead Company ... operated its Bonne Terre, Desloge, Federal and
Leadwood mine-mill units, its Doe Run and Hayden Creek mines in St. Francois County

(ore milled at the Federal and Leadwood miills) ...."

“... St. Joseph Lead Company [operated their] Federal, Bonne Terre and Leadwood

mills (St. Francois County)."

"More than two million tons of lead ores was mined at St. Joseph's Federal mine near
Flat River. The ore was processed at the company operated Federal and Leadwood

mills ..."

"St. Joe Minerals Corp. donated 8,500 acres of land in St. Francois County to the State
of Missouri for use as a state park ... The property ... is in the Flat River area of the Old

Lead Belt on which St. Joe discontinued mining in 1970."

Figure 2-7 shows the historical facilities located at the Federal site.

Federal's early operations were further characterized by Buckley (1908):

"Mines numbers 4 and 5 were connected with Mine No. 1 by means of underground

tunnels and that the ore from these mines was conveyed by an electric haulage system

to shaft No. 1 for hoisting. Mines Nos. 6 and 7 were also connected underground while
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Mines Nos. 2, 8, 9 and 10 were separate, not being connected with any of the other c
mines. All these mines were each equipped with hoisting appliances. Mine No. 3,
Buckley notes, was on the Derby tract, but had not been worked since Federal
obtained possession of the land. The shaft was abandoned on account of a heavy flow
of water encountered while sinking. The Murrell, the Irondale and the Leadington shafts

were not operated by the Federal.

"Two mills, having a combined daily capacity of 3,200 tons, were being operated by
Federal and that these mills were equipped with modern machinery and have, perhaps,
the highest degree of efficiency of any in the district.

"There was produced by the properties now owned by the Federal Lead Company,
including the Central Lead Co., The Irondale Lead Co., The Derby Lead Co., and The
Leadington Lead Co., from 1894 to 1906, approximately 134,570 short tons of lead
concentrates. Prior to 1894, shallow mining was carried on quite extensively at various

places on Federal property but that it was difficult to make even an approximate

estimate of the amount or value of the output.

"Federal Mine No. 1 - This mine was equipped ready for operating in 1901, although the

earliest reported production was in 1902. In the early days some shallow, or surface
mining was done near the place where this mine was located. The only record that
remains of these operations was an occasional cup or saucer like depression, scattered
~over some portions of the land surface, marking the location of shallow shafts. The
collar of shaft No. 1 was 870.68 feet above sea level.

"Federal Mines No. 2 & 3 - These shafts were on property which was formerly owned

by the ‘Derby Lead Company' and were formerly known as Derby No. 1 and 2. Number
3 shaft was reported to have been abandoned because the quantity of water entering
the shaft was too great for the capacity of the pumps. This mine was first operated in
1902, during which year the company reported an output of 534 short tons of
concentrates. Since that year the mine was operated almost continuously. The collar

of the shaft was at an elevation of 806.7 feet.
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"Mine No. 4 - The shaft of this mine was sunk in 1902. The shaft was located near Flat
River about 3,000 feet a little north of west of shaft No. 1. The numerous mounds and
cup like depressions on the hillside south of this mine give evidence of former activity
in shallow mining in this vicinity. The collar of this shaft was 800.42 feet above sea

level.

"Mine No. 5§ - This mine was formerly owned by the Central Lead Company, having
been acquired by them in 1898. It was located on a tract of land comprising 184 acres,
then owned by ‘The Theodora Lead Co." With the other holdings of the Central Lead
Company it passed into the hands of Federal in 1904. The shaft leading to this mine
was situated about 2,000 feet North 20 degrees East of shaft No. 1. The collar of this
shaft was 799.56 feet above sea level.

"Mines Nos. 6 & 7 - These mines were formerly owned and operated by the Central

Lead Company. The shaft at mine No. 6 was known as the ‘Central,’ while that at Mine
No. 7 was known as the ‘Rogers.’ The miners nicknamed the Rogers the ‘Tumble Bug.’
Shaft No. 6 was located about 2,580 feet South 37 degrees east of the Central station
on the Mississippi River and Bonne Terre railroad. Shaft No. 7 was located about 1850
feet South 55 degrees east of shaft No. 6. These shafts were located on the same ore
body and the mine workings were cut together. Hundreds of shallow mines were
worked in close proximity to these shafts, mining having been carried on there as early
as 1820. The so-called Butcher diggings were located on the property formerly owned
by the Central Lead Company. These shallow mines were seldom over fifteen or twenty
feet deep. An old shaft sunk by the Central Lead Company, prior to the sinking of the
present shafts, followed a lead-bearing, clay filled crevice to a depth of sixty feet, where
it opened into a large clay pocket containing massive galena. The crevice, although
contracting to about one foot continued below the clay pocket, keeping a general east
and west direction.

‘This land was first prospected with a diamond drill in 1876, at which time some ore
was encountered at a depth of 240 feet. A company was organized to develop the
property but the attempt at that time was unsuccessful. However, in 1890, the
company began sinking a shaft and at the same time resumed prospecting with é
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diamond drill. In May 1892 the shaft reached the ore body at the 242 foot level. In the .
meantime the diamond drill prospecting disclosed a richer and more extensive ore body

at a depth of from 360 to 880 feet and it was decided to sink the shaft to this level.

This shaft, the ‘Central,’ now ‘Federal No. 6,’ was completed during the Summer of

1893. The first production was in 1894. Shaft No. 7, formerly known as the ‘Rogers,’

was completed and in operation in 1901. From 1894 to 1904, when the Central Lead

Company sold out to Federal, the total production, including that from the Theodora,

was 38,700 short tons of concentrates. The collar of Shaft No. 6 was 791.84 feet above

sea level and the collar of No. 7 shaft was 776.71 feet above sea level.

"Mine No. 8 - This mine was located just west of the Mississippi River and Bonne Terre
Railroad depot at Central, on a forty acre tract which was a part of the land formerly
owned by the Central Lead Company. The shaft was started in April, 1907. The collar
of the shaft at Mine No. 8 was 781.53 feet above sea level.

“Mines Nos. 9 & 10 - Sinking of these shafts commenced in 1906. No. 9 shaft was
located near the center of the South West 1/4 of Section 16, Township 36 North, Range .
5 East, about 1 1/2 miles in a direct line southeast of shaft No. 1. Shaft No. 10 was
located near the center of the North East 1/4 of Section 21, Township 36 North, Range
5 East, and nearly 2 1/2 miles directly southeast of shaft No. 1. Shaft No. 9 was started
October 27, 1906, and shaft No. 10 December 15, 1906. The collar of No. 9 shaft was
1093.5 feet above sea level and the collar of No. 10 shaft was 1059 feet above sea

level."
Site Facilities and Operations
Summarizing from the above:

1. Federal commenced mining in St. Francois County in 1902. Early operations at sites
subsequently acquired by Federal included mining, milling, roasting, and smelting.
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Subsequent to its entry into St. Francois County, Federal acquired existing properties
including, at least, the properties and operations of Central Lead Company, Leadington

Lead Company, Union Lead Company, and Derby Lead Company.

In early years, mining, milling, and perhaps smelting operations were conducted at
numerous locations, inciuding, at least, the properties and operations of Central Lead
Company, Leadington Lead Company, Union Lead Company, and Derby Lead
Company.

The Federal mill was destroyed by fire in 1912, a new, larger mill was subsequently

constructed.

By about 1911, milling at Federal had been consolidated at one location (the Federal
or St. Joe Park site).

Ore feed to the Federal St. Joe Park mill was from multiple mines (shafts) in nearby
areas. Ore was hauled to the mill from remote locations by rail, aboveground (early)

and underground (later).

Smelting of ores at Federal sites ceased about 1905. Some roasting of 